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■ij. IM LK, I S, 1.7, <Xl VS, VI. VK, VT.f, Y.A.7.-V>. 

m;.".. sn. .y.. sz, lY,. zwj, tk^^sijifi 
t4t iM\-5 i^i^ ■> 5( j>k ^s. !T u\< n< 
c.a ci cw, 5-1 A ciN. a-^-. mi.. ^,^5^, K^r- ?f>. Tfiv 



mi ISfifipm-^ am^^ ''"vi^.'Wfi; Ai, .M, AIL 

a;'., vi.^. H-n. m. rv; r>\ < a . cm . < < k. <■ 1 1 
c:l ^.'-t- dk, )>m, giz. fs. ri <5S^ <rrs.^^:ihv c;>h, t.JM. 

!!5^ I 5^ J) K) s 1 K 



COMKBOIOKS Al€5 METIi0OS FOR TEE THEIAFY AHB DIA0MOSIS OF 
PR^^NT Ml f A\Ci < 

II f M HU n * 1 HI INVJ h HON 

xSsi-iK i S pre'i r^it'^r tri^Atfurp^ i< «^\,?H'-utU* nEt. tuhKv { ■C-i^iapitJS, vshLh sirs? 

LiSKUi 3x mo^t >.omm r fomi >L.Ath.<.r Atthwi^ w-At^:, v^Xh 
cvti^jKs- -liscAs tk t hiin^R piosH*-*^ iMTK^-t b>.ij t^je p^o-pci -jHy awnnJ&'i/t K^tK 

Iwm pfti^-sk'vs.s^v ^ds?P^st'c<1 pt0'>t4li' o^xx^^tlc fn'»H''ms - pjo&tatc ^^iioitlc .^^^tt^^tsi ^F*^A) 



'v>^>.m hm f'ow Pr \ ^ surety v\H v^?ioUo^ fb 

ffO^ SStC '.of "Tlv , d Ctv^ 5 m irvlK^ k he k'Vt^ fH ITf't^ViK 5S 

t^tjus^i CCS i'^fx Jx tl «a St- 1 > ID \0 1 ^ i n . 1 1 5^ n t H ^ i 
^'7, P*-? 3t7^'^i\ iJ^txi^S 1^.* .i,^,, jg> ,uiJ ^i'* 4'^t\ "^oi 

b\ K i ? ^?Jtt-Kg? ^-U, ^i"?, ^H>S, ^M^-'^ij-), 'Os* I it> EttMl 

IS M2; 

o^,.t7^, ?77^ iST<)--^(5, X'iT-Mi "^K MO. ^^^x ^4^> ^J^l, ^ftl 

^ !4, s'>6, S^l , >Vv -^^6, S^o <;72, 5<>K . 

"i'„\ 7i ^>.^^74, u \ H>\ "r, SKCt^jjJ?; hsm, b ^ ^-^ri ^^z. ^>^0'«}^3, ^*r<>- 

i^^:et;i\e |wvtdcd m SK> t 111, 11M?1, HI i ^ 1 ^ib. H K^^^ 

3-6, m >52 ^^X ^^t' i?*', ^SU3R: aKd5^^~^/^. ^24. . ■'5, 

>5.\ '-ts^ - ^2, ^$1. ^'■n ^^3;-c1^K^^ f^l 8-705 ^og-/74 817. S:?^ S^i F??, 

21 8 ? H^4. H^f% ^^0". ^Ks^ 1 3 ^2^-^ I , m^) a ttl Si4^ , 

^isi^jc M:es Aat Hb s?e n „^que v ^td tk^ .'t'^ ID N-t„ 

:-nK n3^i;x in r^^o.v 3D7^3i:, ^jo, uc^n\ 



wo cufmas 
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606, 61 709-774, 777, 5v|7, .^24. 87S, f §^-36, 907, 91 6^ 

919, 929^931, ^38, 9^9 942, widtr uKdsmtelj- lUmigeiU oosuUtiotn^; 

NO: 1411. HS47L 173475, 177. Hi^OOS, 30?~315. 326, 32«, 330, 332.J3S, 34^% 
5 37:\ ^81 . 5^2 ajid Jg4-476. 524, 526, m 53L 533, 535. 536. 552. 569^572, 5^7. 593, 

t if-9|. W9-^^ >1 ^ 

V> I r {"I -^7 ^^.-^m o^'^i^c^ ^> ^-1, 32"^^^ wi- 

10 v'?- -^$2 01.13^4 r6, ^21 -^^d ^-^t, "3 H-^S ^■'2 -Cj^ T2 ^.7 

^u^sx R -^-4 3-?, 823 !^2* Si'^H, HS0 5>^2 g< 6 M^; 

Qth-<^ V 33,^i^H *■ Wisi«^(^^>4^ 

ig^ iCj.^v-'Kr'^*^ \a a =: % o < H^^j^r** ^■'O sdui t Q TO \f 1- 

iiKi ^ ~ r ^7^-;^^ "^or"^r, -2 ^oh, -.-^o, ■^■^c ,3^o--^-^^ i^^i 
(>1^5-" ^ ■'^^}-,'74 "s^ si'^3 <i^4 <i«iO-s;s^ V14 <>o*?, 

t , i,,-:^^ 9''>9 ^42 

1 -^t t b aoo-^E 2 toU, prete t te>.\>-t ^ to vl, \s d ^^ft4 t\K*etb% a le ^ t 
siVut n t 4c^ 1 <^hi^ di%. thit h odv3 ( ^al ti^^.. 

^Lufeii.^h^g \j, r2 M4 ^: \<h '1^,^:7 u -.-.^ ^'h ^f^i 

4.''T iSn 10^^, ssi>> :d ^ "^It ^2: ^2i, ^^7 ^-^-^ 531, sP^^ ^M^t^ ^^'oSti 
0^^ 0^, ^SO 'fV. lill .14 S S .S^'/, ^^Ias 
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Hf(^vS77, 879, Sg^-f';9:^ m, ^9"?, 909-'M5, <iyM}2K 'n'?.-9U, ?M0, 

941 at^d 943. 

jx>^y5UKkME.-^ttdc^i of tht p^^stiM hiVfiTitioti aa'^sj smmuHfigeMC, they aif aAfii-ible oi 
5 yHcitifiii an ^TBmu«<^ ix^spo^r^^?, parttcukirly hm^iorxs^ mdhf cdMm imnmw^. nnvpottJie, 

The p*T^s.:nt Invention IbrdKT pio^^ck?. tog^no^its, vadant:, ,mdhs 

{0 of least abtHiE 5(BK preferably at lea^^i iulx^ut 7Wo iw^'Tk pttkmUy l^j^st aKnis 
af the kvel of smfisysiogfi'dc acfivity of a iisafypepiide ssqu^s-jcc set Ibrth ui SEQ 11^ 
NO: J 12"! 14, 172. r?6. 17S. 329. 331, 336, JlVX 37tVm 477^4^3. 4%, 5&4, 
519, m 5?;2, 525, 52?. S34, 5}7~55L S53-56a, 57.^^3&6, Sb^S^S^-^X 592, 706^ 
70S?, 775, 776, 77&, 7SK SI L SK, SU, S27, S';5, or B6tVg62, <st a 
15 pol>pep?ide ssqiiesGe t'sicoded by a pe-lysiueJeotsde s^ques^c-fc set los-tt^ in SbQ 03 KO: 1" 
111, U5-I?t, i73-J75, 1??, 179-305, m32a, .^3^. 5.V2-335, Ma^^ 381. 

3&2 mid 3^4^76, 524, 526. 530. 53.^, 535, 53^. .^52, 569-572. 5§7. 59L 593-606, 
6I»'705. ?09^T?4, 777, 1^17, 823. g7^, B94. 907, 9eB, 916-919, 

929-931, 93S,&3<i£md94L 
20 The pre,<it>nt snveniifm ftarihcr prwides polysyckolkJcs thai eIK^c^iJe a 

pfjtypeptide deiiciibed ah-ive, expf«xs%ort vectore compriKEjsg *aii;h pnlyauclsoliife ml 
host cells tfansforaisd or tramfceted with such ^xpressson vecLnr.^. 

W^thirj otiii?r aspscrs. die prcseat snwoikm provides pfcanmceutir-al 
cvR^po$iito?iis a^^^^p^sirig a pf>lypcp5klc or polymiicleotjde doscjibeei above and 
2 5 physii>lsigi i;:al)y acceptsbl ^ c&m t\r. 

Wjtb-iD a jiektted ii^sfjeoi of the; present ittv^-M^oni, phsirtnsatieutiusi^ 
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The pfie-^-5^«t irtveutton jiinhei- |>tx^vjdeN phsftnAceiiLsca^ c-jmpojiiJiono th-Ai 
mmmisc: {a> mi aodbodv ^itsgen-bisidisiig fm^ment thereof th-^i ^pedfk^^ty bmds; Jo 

S Within furtlier a^i^scts. the jiresenf invention p^-vividsss pisamisc??Mrical 

comfXK^jtsosi^ iTOm^fssbi^. a?^ antigen prK^cRtiRg cd! tli.^t express*?? a polypcpUilc ^^'^ 
descrsb^J above and (h) a phismmceutioiiliv y.cc-«p?^b^s earner or ejccJpk^i. fUustrs^ive 

U') With-m reN^y 3S|x;c'js. pliarmao£?sdi:-:sl coiuposujofis. ^-e provy^d dujt 

cv>mprUs;' (ss) an smrsgcn pfeis«.arbitg tta^ <^xpT«:5.^cs a poh'pcptide as described sbo-^^-e 

TV |-W3eat sftveatiQr? iVtl^er prnvide^K, m tJiUer c^p^cU, fxjssois proteins- 
eompii^-c fit l«tr;t <'.m-c pol>^::psiJc dcscnKse^ fibove, as vvcH as. poi>inK:lecnidc^ 
^5 ejicudit^ss: 'sUcIy lu^kin p^f^Jtsjia^, tvpio^slK m tlie fort^ i^-f pfeimxvssutjonl ^ompoiitiori^^ 

ijmrj.ufK.5S.tiHiuii:iRt This ftisions ^^^Totems may comprise amiupk miKiimo^ejiic 
p^^^.\^£:|Hlde? Of porfKin^\ v^m^snt^ tl^ercfjf, ik-Sk-nbcd herein, v55:d mt^> furthei ci'impni?? 
OEie OS mct€ pol>|K.p^^de se-^Dcru? J'i^^ iucihtat^^g drvi/c^r tob^ncn^: the t.-xpres^jon, 
30 pL5n*lc>^^jf^n ar^d'<?(r ismnm^gfiakstN'ot the po^^-^pr^detib) 

WsthtEi f^«-?|-i':?j SNf^is, the fM^^^'X^f siA'Siitk^ts :^rovades melK^il. iof 

p&i^ei\t msy h:- .UllKtcd Wiih p^^^J^^li; ^^vWcr, m ^^b;ch the n^Hhnd^ p^■^.*vy<; 

VMthtt^ fyrtlier :iiS|.x\"Ji:, tUc |nv.'=^ait iJiv-.s-it^Mt prox^-^.-^ mctlu^ia i^>f 
pa?si.'E^f ^^. phiU-uvKTiitH\il cufupfiMn^-i?^ ►un rrrtfei.! viK>u' The i^s^tert niis^ be xittlk-'kxl 



6 

whh p!-i>%\iiit c<ust.--i-3,-j sM which ^X5i;c ?i>j;^lKxfs piovisk tit^fitn^cjt^t lot the ijist-^ijis!, ot 

The |'!'fe.^^;^^t nH\=;n5,iou rintlU'r pfuvid<;:\ vvithtn s'd^t*^ ?s&jwtB, ni^;il-K>d.s ft^r 
i^ivn.svini^ tumor oelloi hx^ni u biologji^i-il f^sfnplc-, conipmu^g conracUfig biol^giCEtt 
5 !54ii5^|>le wiLh 1 coils ^hsSt .'^pccifkifihy i^-ac? with s'i polypeptnfe of She fm^s^^su $nv??n(kkJ:k 

pen^h the maovfii ofcTlh CKprc?J!s(nf:' the v*<>h'E.x-ptidc fmm tb^ smiTpk. 

VS'utiHi rcJ^sH^l .?'^ptr*M.% uK?bMj¥i .^fe prfvivl(r-J sab^bmug fhe 

•snd/br eKp^£s<ihtg T cc^Fs specific for a p^ilypcptfde i^i flic pv.ficm sm'cnti<>n. roraprismg 

i 5 expresses; such a polypErptl-de; aed^;? canditions a^^d for a tjjrse a^sfficient ta pennit 

prepj^reil *x<^ aK^ve Art; als£,t prt'^v^■d<^:h 

Wklsjin fijither aspects, the pre:9cni iBvejHiDn fjxnides methods toj' 
iryiibidng th-s devdopimmt of a Kinc£:r b a paticst cooijM-ismg adraiGisfenog to 3 

20 paiknt sw? ^fT&ctsv-e sri>oynt ofa T ceE^ p<\fisi K^tio?^ si$ dsscribcsl above. 

The |w<;enl inv^sratkx^: furl^^j- pfovscte metJKxls fur bhabstjftg dk; 
d£:vc^i>pt5icD?: of caitcer m a pa.dent ooniprissiig the of; (a) inct^L^ling CD4^ 
and/or CDS"^ 1" cells iso3alc>J froro a pv^tient wnh c ue or more of: (1) a poij'p^tids 
coTO|:^fsing ai k'sist mi m rrnisugmie jxsrtkxR of po^ixplicle di^i<;k>e.«d bweb^ (ii) a 

25 pfAyixmhotidit enc&dmg sulJi a pdlvp^^'ptkte; ^Jnd (in} itaii!^thptts>it\i\ng t.'tdl rf^at 
■expreas-tf-d Auch 3 p>lypept?d£'; m\d {b} '^iltmmsitnrig iQ dis p^dent ei¥«t;dve im^mtttt 
of fee |ir«>lsf\:rdt-^d F C'fvOs, ^l^Tcby inijibitanp th-s iK-^vsluprnt'iil: of acaiK'^r m tM psitient. 

U'i^hifi ftistber ;u5pei:ts., ptiismt iRvcation jirsivisks t^icStK'jd^ fos: 
30 <ieterr«jvs:i55^ tits fit.'3.ej56.s; jjb&erK^e^ (.^' <i casjt.;^r, ps^ierstbl^ ^ pmf.^?*?^ cx^jicej^ in a 



? 

patent -cnTj;-tj3ME\!; ^^J^ > nUvtiRg ^ h OiOgKsl "ttn p^e obta iita K n d. rMLePl: \\tit^ ^ 
btn 'mfc. ^^"^t Hn^j^ ti ^ r*olvT>e^t k^e «^ 'fVtU^uJ above <h\ de*c^ctu^| u< t ^anplv? m 

s 3.1 attibodv, jru^tii pat- aK> a ironoc. i^al d.i tibodN 

He or\ti.cnr im€ iron ptcs lA,^ n»u ^ v^t>ct a^,^ ncix^d 
tnnro; tbc progr^ on o*^ d k'^x'*' 5r a pan it ^ikh natij^cf^ of>*ipnse step-!, 
-^rkkt " ^ o■\-^pk^^ x^npk j^JjtairsM rrom i p-sticnt t fet pi^irt ir lun^ 

vj>d t» U'iing a b v'V^ii cdl \£«\ple bu^eJ bx>m e- pv^lses^* ^oKeqiK-it p^ *rt m 
fc*<*tv«'J n s'^^'O ^^b% Oiv* Wi^rHmt n^oniu^r'ii^ tber rr^^R'sticr of ^bc ■v ncrr ir tho 

vklm m n% tht prs*^v.ic<-- o'- ab s^r^u 1 1 k 's.'^ttt n rt^ a'^rrpt % btepb d*" 
Chi^'-XLl \^ n Hotlo^it^s sattrile cbujieo ^n^a pJtt.Tt wia ar* ^^l^^>^ t,lu>bvV bit 

^0 tevc' Pt pnhTtt kk'iiit*^'- , pr^'fci^^bK Talv>3 \ that rv^i <^ z^"^-^ to t*ic ul j>o KRk.o-r.at ju^d 

i i^t, n th$ patt^?1it Uitlim kvj\m t;n\ivtU*y\i^SN, tK- ^stk'^imt r"RT\\ dvtuttd 
pojMT.e chain -^kn-f u^^n^; toi o-l^^^^^^le at tei^? am ^Ji;j^c^i:nK-b t 'jijt: ssrrrs-i 
tbal h^bukM^is > u> \ ^i.*h.iij^Jc4>tiae i^t i^L^rf ^it *aN<,ni5< v>t Ck^nplt:«>^*H '^^><-^ =^ 
p^iNr*Kkotsvk o'h^s trtlwinA its the jnit^uit ui nH^^<\ ^letcctod tisiut* 

h>iin t -Aitkin tOvhts^kc x^npttt-vniii oi{K>'nK.kE^ti Ic pmbi tb<v hbmls'er *o <m 
Fsvt 111:3%^ i.Kil'V'itKlt'i'^tKkv uompkncrt -^1 ^«kb Apt^ %uut \vt3j6v. 

In i'cd <^ ?N t,ts, mt^K^^'s vm,' pn^^t *ki«;<.^ U>r uH^E^iK^Eit kj tlK pro^c^-?^ is 
^0 Ot t ^.ElTKer ^« it vn?npi .11-*^ t*!-? ,it,ps i i) LOSiitlk.f% bok>RKvU s«5.r5p> 
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'ivbt^iliJCi. to tbo ohp,t>nut.ki^ti rxsK-Ht\4 [i\ ^^^^ Is 1^ ,\ ^io1<^4^s.'^l 

10 ohgo'iiickotkie istx-slx-ss pdriKO as d&-xf3l>eil above aj^ a[so provsdcd, 

Tbe^:;c aixi otboj aspccrs of tils' prtocnl itsventioii wsll l^ecomc apparesit 
^ip{.>n T-sl«rcBC-c ti? 5he foOowi-ng de-fa^kcl dc;?;cnpt]orj, anrJ attached dra'-viftgs. All 
Ttjfcrencas disi;k}?.&i1 htresn are hereby im:is?p-{;Kite4 by RJlbrm-ct; m Oxir enUT^ty s^s sf 
esci^ was mcfsfpcrt&ted sjKllvgd-QalH'. 

15 BMfF Dl SrmiTTOX OF TlIF PR \1M> '^FC^n > NC^ U >J 

MguTg I mu-stj'ate$ the ublViPf of T cells tft \Al tlbtobl^^U expr&'^sii^g the 
rcpr&5«Btstive f!ro§.tate-sp«cife polypeptide: as compared ta -contral fibtxsblasts. 

Ftgm-es 2A *5nd 2B Hlastm^ the ;5bilit>' of T ceils i-i recogmrs celiac 
I§ expnjE^ing the rcprxx'^^ntadve pmstate-spsciilc polypeptide ^si each esi-se, the 

Bymbc? of Y-interfercm spots is sbcnvii fnr different na^iibm of re:spc:nd^j-s. b Figiire 
?A, :s pre-.s§fnt;vi fof rt^^robhsU pu^-^d >*vt?h th^ F*:S-U peptide is conpirc-d to 

Bb-roblfiEU exp-rsssisg P5Ci2S. ^ c^j^wpured to fibrobk^ts &xpr£;ssm|> HER-2/'/js^ri. 
25 Hgiifv" 3 rcp^-esjaits a pc:|?tidt? competidon bsm^iig as^^jy skowktij tliM the 

nSm^ peptklt-N Jenvt^J fri^t>i P^CHS, |>3rHfc HL^v\2 P«ptj# FIS^Hu inhitjti HLA^^ 
42 R^s^mtexi prese?5iiU30fi of tlisMS?? p^'ptl^fc to CTl. cloae |>150M5§ in TNF Ksiciise 
bicfii'§;->.i>- ni50M5S VTi u ^><^ciflv• far dif; Hi hmtlir*;;^ snHyfri/** marri> pcptuk 
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mmi nt e<j mut to oTiv^ f^^^s^Hv Ivte PiS^b^ptJoe-"* ^^wi-i* AlKti ^irga'^ stjc^ P~^'^tS 
Lni-iliiL^d h^t^Kit ^2K.b «4:rj£t;tv ^ >iJiiXiJ'e«l Htl P-t'*'im'i<5^^cvl Turku A-*5-H "ihi- 
pen -v.^ \ hwh vbu^sT ij» <a .i^>nes ot e;**?clo'^ target rjitjAs, jiS Jki*ca*c<.l 

'■povit'i ^■v^>^' JtirUt A.2l^b t-\^ exp^^^m^ rt-m^v,!- nut u |s^-t^ uk-v-ntxi^-K 
' i^jRs 6A and Aje ^^h"? ilfe^^M^ thi'- &pi^.u~c3^ «s & t.l'^^i^ ^ <^'^ 

Lnrim^ W I -v^s ^^mfc^K^Erd with «v.s o -^gn s H-lCl iimvlu^c ^. T.* 

i^^iat. 8 \\ ii^li-jxte% llxL \^u't<5 ol epiioptL* mfeppiii^- ht F'^v' ^ 

I^I-^HL 10 IS i ^tiKHHJit: iiap xht^vitnii. ihs loc^i^oa tK''''h\" p^kk*-\ g^^nc^ 
F/><i^^. ?^"04^ B^a^D P?1?P ^?jd Vm? ^va^n tho Cat C ^^run^ ^cy^^si of 

rigji-^:s n^CK 12U'^H ilAOi B aiv tbc lUv-k^i^xh kDKA {S\ Q 
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SiQJDMO; 

m NO 
.^ri*,) uj NO- 

si?:q n.> ^^t>: 

^E.Q )i:> NO; 
^liQ I D NO; 
SHOIDNO; 

SB) ID NO- 
SBQIDNO: 
SRQID NO; 

SEQiDNO: 
SEQ1BN0' 
&KQ ID NO' 
StQiDKO, 
SEQ IB NO 
SEQ ID KD 

SBQ NO: 
ID NO 
SB^fDNO: 
SEQIDNO- 
SEQIDNO- 
SEQ JO NO; 
SKQ JDNO; 



3 Is tlii deismmiiM cSMA s^isejies for FI-12 

4 th^ ■iJw^'TOMmvl V cDNA sc<-iutJ5K£ for F!-.lfj 

7 ir, the (lek^f^rtmeii .r tOMA ^sqycnw Tur I-II-4 
a ic the tkf^.'nrtsnetj .F ^lOMA hequcm^s fur }i-U 
is tUe tktt:m>s?teii 5" ^DMA -,equt5^oc fur JV-H 
ID h the ili;tctmmz(.\ .j ' c].>NA t-ieqiiencv l\i-r LI - i j 

13 ss ite vletemyneiJ 5' cDNA seqmmt^'e lor N!-l 
H h Ike iiiXtmiimd Y cDNA s^;qut^>o-« for J 1-1 1 
15 k ihe Jctos-jnkitxi 5' cDRa s«quej>ce tot il-O 
I ft-^ s$ Ihf detijoT^JiM^dl 3 ' cDNA scqTJfsrjc<? ft>r J 1 - 1 9 
1 7 is rk? cleli-rsnmr-J 5' cDNA sef^nern^e jbr J 149 
IS is the detsmisnt^d 3' ef>MA ^-equet^tse for .11-25 
3 > is de^CTiimeiJ "^DN A scqyerce far J 1 -25 

20 is ihe deJ?;rmma;l 5'' eONA seqyen-cc fflr J1C4 

21 is tbs dsj^emmied 3'' cDNA ^si^yefvce f«r J 1-24 
^2 is the ds-temiij^ed 5* cDNA rsii^ssesice ior 

33 lis ^hs de^etBiiaed -V cDNA scqycjK^e for 

24 IS tli^; deiemuriKd cDHA ^^^qyeaoc lor 

25 k the detet-mitj&d cDNA seqiienc-tr % 

26 h ths; determhie'd 5" cDNA s^simce for LI-4 

27 h Ihc detcrmiresd cDNA sc^i^ace il-4 
3« the Jetemsir^d cDNA foi" LM4 

29 the deiem^in-ad V cDNA sir^|isi-:nfc:'e for LI -14 
is the ukitTU^Atved 3' cDN A ?-'iit].iLV{^ris.e fs>r J I -1 > 
i\ h tbt> rieUtrn3.u>ed i ' <' L>N A -ieqivenc-c lor i 5 - 1 f> 
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SBQiDWx 

SEQ ID mx 

SBQ ID NO 
.SBQ 0:> NO: 
SEQ m NO: 
SEQ m NO: 
.^H0H>NO; 

SiE\> ID NO: 
SEQ ji:> NO: 
.Sb:Q iDNO: 
SE-IQIDNO. 

SHOJDNO' 
SEQ ID NO; 
§iE':>n>NO; 
SFOIDNO 
SEQ ID MO: 
.SEQ ID NO: 
SEQ ID NO: 
SEQ ID NO; 
SEQIDNO; 
SEQ ^D NO; 
SEQ ID NO; 
KE^;HDNO: 
SEQ ID NO: 
SEQ ID NO: 
SEQ ID NO: 



31 k tlie d«Jm»ai 3' cDtlA. s«qjajgise^ for ^1 

.14 is; tJie ikiJennmed T cDHA ^tqkmKt for Kt-.S.'^ 

35 in tim <ltits5ai.ki,ed 3" -cDHA ^e{|6sem;c! tor 

30 jis th^ <l«tenTi:k>S'd 3' cDJ^A 5;e<:^s3ej;Kre lor 

37 i?s ^hs; i.knenreo«d 3' cDNA seq^mK-e for NMS5^ 

3§ is the ikJftnniDed 3' t.:.!)^^ sa^^scjK?; for N 

39 thiS ikjemiim^d 3' cDNA su^^sejice for Nl-tS61 

40 is ih'- Jciennsttisd J" tr)?^ A ^jK^sity^ce fin- Nl-ISfi4 
4{ ii; the J{;kTms?i^?d cDNA A<iqt>e3->c£' for P5 

4J 3S tl3C ikHcmuned cDNA 5.cqiR;nc£: lor P!^ 

45 is ihe ik:Umim^ii cf Jbh\ x-aqu^not.': for ?20 

46 is die tktU^nuined cLiNA i;<£'i|uenc.'!^ for 

47 i.s thsr i-kJ«"j^'5iio^^d ci>NA ^i:K^i^ucnce tor PMi 
4S is ^he <kHfcnn5n«d cDN A s^qiie^-i;:* tbv P34 
4':=* is fhc <fcles'33iki€d cDNA s^iqiK^nce Hot 



5U is Ibc <.M«muiied cDNA 

53 Ls the dsfermisied c?>'N! A 

54 is Lhs deJermmed cl>NA 

5i> 5S thi& dckwiinesd »::DNA 



setuieoc-e for 
jet^wiKx for 
se;qu?;no« for P42 
i;£t^u«nc<; for F4? 
s;!squesic« for P4v 
sequence for 



>7 5S tNe ik^emiinftd cDN A ^js;qiii~oc€ tov P55 

60 ihe d^eteranned c!)NA xec'Uiinc^; fot f*6S 

61 S3 Ihs.? d«t.emim<;d cDNA set^^ience for P73 

62 is the d^;^tTmined cDNA .^iemieacc for P75 





SIQ IDTMO 


63 






SE-O0)ND 






SIiQ ID NO 






SOQ ID KO 


ffC> 35* the ds5?-i-mui*;d <Xj>fiA seC|U$5ice iuT P6B 


s 


.SliQ ID K<J 


0? 


Uht (ktcrmsned iDNA ^Kque^ict; for Fv^O i>3&o 












i^KQlDNO 




H tl^e dslevmiu^d cDNA sequ-encs ior PS2 




SHOTDNO 


6^ 


is tlie diten«3tJKt cDKA sequeacs for 






■?o 


b the deremiiiied cDNA sequence for Ul -31565 


10 


SEQJDNO 


?i 


is til® dercrmsT^ct cDNA se-qiterjcs for V!'?^?^ 




SEQIDNO 


72 


istli^: dei^n-ninesi cDNA sc^pxirjce for J A -3 905 








i>thc tk'iimnu^d oDNA sequ^xfjce for Vi"36?l6 






74 


is; tils? deii.<jmkvcJ ci)NA seqLt5?sst:€ for R 1-2.330 




sm) ID m 


75 


h the d^K'^Ti^intxT i-l>N'A scqk^a.^^^; for 1 B- 1976 


15 


SFQ ID ^^^r> 


?6 






yi'.Q i.i> m 


77 


a'i ilie dek-sTuitK-d cDNA ^jequ^s^L-e fof .10 -■i?."^ 6 




SEQLDNO 


■?s 


h tlic dcJcnraiKtl i^i iHA icqi^i^iKx; fof iG-^7.3$ 




SPXMDMO 




the d^ik'^^vijncrd^FJNA -jcqi^^ytt: for |(i-474l 






m 


k the d^iie?^-ijirte.'tfl cDNA ^jt-^-iiiE^sic^; tor U.t-174-=I 


20 






h L^is dct«rm.i!wd €D><A SfL^qwnce tor lG-V?".Vt 




SFQ ID NO 


S2 


k tfe dctcmimt'd cDNA st^k^s'sics: for 1 H-4774 




SEQJDNO 


H3 


l<i iht 4timtt'm&l cDT^iA jieqi^-^ics for IH-47B;1 




SBQiDNO 


H4 


3S ihfi d«i^'mmed cD'NA se-^Liesiee fair IH-47&S 




«KQ mm 


85 


k the dc;«mmved cDKA seqiissscoe for 1H-^?S? 


25 


?EQ ID NO 


86 


h th?; delcmiuKd tDMA sc-^^lk? for 1 




SEQ ID NO 


87 


is ih^J deJ^rrnmed cOtlA «?eq^^erLce fnr 1MS07 




SEO TD HO 


8H 


is tlie dets^ijmed cDNA §K^U£act; fot 11-4^10 




SEQIDNO 


S^^ 


3S tlic dsremiii^ed cDN'A .^.equeacs tot 1 1-4^11 




SEQIDNO 


?"H1 


is tli« deJermsRied cDKA sequsnce for iJ-4S;75 


30 


SEQIDNO 


9\ 


ij; til.*: d^^KrnMvicsi cDNA s.^^;{tsl;^y^■ for 1K-4SM 



i^t i^t NO %i> xn^ .,etem%r>ed . T vtxitJUK^^ Ks 4 ?t4 

Si <^> \n NO ^f4 is th^ iJv.ni ma mxJ i;l>\ \ .ui^sem-s; 3U 4 >t:>J 

St < > n > NO 9 ? 5- the? .knunisn*\1 cD^A sf^ULiice *ov 1 51 4V I 

R> NO 5- the J'intJt^'!%}>-d cJ5^A ^t'v^iMjacti r 1 
SI'O KO s-i t^,«f Jet?m^5.v a vDN \, ij^-^ju*^5io.^ f m 42^> 

IS Sit O NO llH-v 1^ th^^ ijitnunma^d ^PMA 9i,qut:JKt! fo- U-4>HM 

i0m mmmd to sis i^'iii4*i ) 

^sMj' ID NO 111 s the »fete?m6JiLi* Hi. lei^gth vDN A. ^oiik^wt- 1^'' \ ^- 

IT 5 Xv^i II t^tr prMKfed souik. ^cid ' t t|Ut t>LC t^^. f I - i 7 

^rO C 1 NO U > li Oic kicttnmmk-d ^ DN A s-.tii^^tiiKL for FS^ 





S^::Q m Hi): 


ll7Ls 










Si:<^ ID i^OL 


il^k 




si:;q m HO: 




s 


SEQ )[} NO^ 


is 




SEQ 0:>NO; 


5 -IT ji, 




SEQ IDW>. 






SEC ^0 NO; 


124 is 




SEO ID NO; 


3 25 55 


m 




1 26 Is 




SEQ [D NO: 


1 27 5S 




SEQ IB NO: 






SEC' ^0 NO: 


\29 i<J 




SEQ ID NO: 


130 3S 


IS 


SEQ ID NO: 


Ol i? 




SEQIDNO: 


132 is 




SRO By NO: 






Sfc\>IBMO; 


1 Is 




SKOIDNO: 




20 




I j6 k 






m k 




SEQIDNO: 


m is 




SFQIDHO: 






SEQ ID 1^0: 


140 js 


25 




m k 




SEQII)?\^0: 


142 is 




SEQIDNO: 


143 i^i 




Sr.QiDNO: 


T44 




:^b:c>3DNO, 


145 is 




SEQJDNO 





14 

Ik:: tkte?TOLtK'^d d>NA ^c^^ycnc^: for P'>! 
the Jttoj^umu^t vfJr^A -^^^utnce ^orlv.J? 
the i-kTRrmiRciJ ^equ^^tice for Fl«t2 

tilt' ilctCTmiRt^ <^DNA seqiiettce for Pll^'^ 
ilk' <lett'mat$!L'ii cDNA i>£?t^uvocc for Fill 
the i1efemuRt=^ cDKA i^s^k^iK'ncc foir 14 

ihs d<:k^mi5nek1 d>NA seqyet^ce fat Pi 2( 
ihi^ Jctemtip,?^ cDNA sci^yoecc for PI 30 
rise Jetcm lifted cDNA r;eqyeBc:*; for PJ31 
tl5£^ dctcniiined: cDNA -^i^^^yejjce tor i*i3$ 
th<i Jsitrmsined cDKA pequttac-c for? 143 
the Jfeteniiit^cd cDN A ?:?;i^ixnce ft^r P 1 > I 
tie detc-mm^ct? cDNA s^^mi^jnoe lor PI 56 
ate 'letettninerd cDNA ■sfquetice for PI 57 
She- Jesej-min^tl cDNA ?i;-qis§iK:e Ibr Fl^>6 
die detOT^uR£?ii cDNA ^-s^^u^n^-e Ibr Fi76 
de^ermtneJ cDNA jveq\jeiK:e for FHS 

ihe de^ermm-sd cL>NA scquer^c tV>r 
the skterairo^rd cDNA seqxseBC«: for Fl^>2 
tfe df<^enTJLkis^1 cT>NA >i!^?s^?ftc* fof P20] 
Jhe J-tii^tTiurtsd cDNA seq^i'-iivce for ^2iH 
llh," detemikKid cL>HA ^^E:?.|ye'5^ce for 

the dtjteo-jsu^d ftDNA to? 1 3 



wo 





xSEQ ID NO: 


H7 




SEQIDNO: 


j4^1 




SEQIDNO: 


I4«? 








s 


SEQIBNO: 


ISI 




SHQIBMO: 






SEQIDNO; 


153 




SEQIDNO- 


154 




SEQIDNO; 


15^ 


to 


SEQ NO: 


156 




SHQIBKO: 


15-^ 




SEQ m KO: 


15S 




SEQiDKO; 


15^ 




SEQ m NO: 


16U 


IS 


SEQ 11) KO: 


?61 




SEQIDNO: 


162 




SEQIDM>; 


]6J 




S£Q ID HO: 


164 




SB^' HO: 


165 


1© 


SEQ ID NO: 


166 




SEQ ID HO: 






SEQ ID HO: 


m 




SEQIDNO: 


im 




SEQ ID M8.> 


I'm 




J>BQ ID MO: 


V}{ 




ID HO: 


111 




^Ff^ ID HO: 


n\ 




SEQ ID HO; 


U4 




i^EOIDHO; 


17^ 


30 


^EQ ED HO: 


176 



F231 
F23§ 
F24i 
F25! 
rBS 

m§ 

F26« 
Pai3 
F164 
Fail 

:f210 

P2:72 
F27S 
PIQS 
F!0-7 
Fill 
Fm 
fl9S 
?I9€ 
P220 
F234 
F235 
F243 

F70:iP4>Ei 
(td mimn m^hi SiXH^-ncc Cos 

intxtcDNA ?;L^|iK'rK:e h^i t^703P^m?J3 



IS 

. the deten^uRed cDNA sei.^yenc« fcj 
. th« dctemiinal cDNA -seqyer^c^ for 
. ihe d«teTOine<| cDNA s*qucT!iC« for 
. iht detemit^ed cD>iA setiueftC^s for 
. Urn detemait^ed cDHA s^i:|ueftce for 
. the detcmsmcd cOHA ->:qy^t>ce for 
;th^ d«tem-nrsed cDHA scqumce for 
: th« detevTOimssd cDHA s^qy^Rce for 

• cktKrmine-<l cDHA ^eiiusace for 
. Ife ijetKrtfsiRtJii {.-DHA ^tSi^uence f<.sr 
; di€ def^imn^ied cDNA ^ei^yence for 
. Ac d^?rmalned cONA set^yen-ce for 
. lh« d«tcTRiined cDNA set^yen'Ce for 
. iht: dctensiir^ed t:{>NA :ie5:^yiSnce 
: ife detemsifttd cDHa Eie-ii^cjice for 
; Ite dctcmimcd cDHA sctinetjice for 
, tht Kitta:ijim<£d cDNA ?.eij*!eni;e for 
. tlie detemui^ed cJ>HA &e^^uejK;e for 
. the dctenmj^od cl»lA sc^^ijtjncc fo? 
. rh« det^^rmjned cD'NA s(x^tj<>ncc &r 
; lh« dst^TTSiis^ed cDNA >ie<|yem:e for 
; the deterrait^ed cDNA sesi^^^ii-TiCfc for 
i th« dcteii^ir^fd i^DHA Sfi|y!::nce fisr 
, the Jett^muM-ifl cDHA st^qi^eiKe for 

• tt.H? Lletemiincd cDHA sf?^|i.3ence for 

. ?he dt'iti-R 
. the dt^tenr 
. the rtredici 



li 

4f34 
473S 

S-EO NO, 1^1 5'^ the dewpsivd o^k'SiLK-l t.'l>NA ^rqii^n^kC r>*r Kt- 

4741 

NLA ]o SO 1f5? i.v the ikt^niiu-^cvl ot€ikk>l <.I>NA -i^UK'iJCi^ lot K'- 

le 4744 
4774 

Q ID NO U4 xiyr i1ctf'rmji<L:d e\Stsidcd ^1>\ \ o for lU- 

47il 
47 m 

mm 

a© 4TW 

4i(r? 



4i?6 



17 



m 4772 



SEQ ID NO; 194 h ^he 4et«miisse4 exten^sid t;&NA ?6iSi|<.^T>c-e Uif K> 

SBQ ID NO: 1V6 b the 4?*crmirjtxl extenilcd cDNA s^qumc* fur ^Fl- 
SEQ m NO: 197 h the d^^mmrsKd :r cO^^A sc^jucTsce for IIC-4770 
RFQ 10 NO: 1^9 is tlv dett-m^Ln^ ^^:^^eivded cDNA &cq^ent>: for 111 
SEQ ID NO" 200 n the ■iet^mMncd ^■xtended cDNA scqycnc^ for tl>- 
SCt^ 10 NO; 201 5;-^ tt^^ tl&ttimujtod tHiti^iiltsd i^PNA ic^^mce lor IDA- 
SEQ ID NO: 202 i?; the dctcn-Rln^r-d ext^^Rded cDNA st^^qMcncc tbr ID- 
SEQ NO: 203 ts tbt detemiuK?^ ^•x1:feRd^^d cDKA s-eqyeocc foj tl>~ 
SEQ ID NO; .?{>4 is slit; d^jt^jm-rirsed cxkmdcd i^DNA gt^^utinte ^br IP- 
SI Q m NO 20*^ SN tlx" violet MsaM i^VondcJ cUN \ ,e»^ueoce tbf ID 
SliQ m N< i 2<X^ i-, iho .k"k"r^?iuxd t.'^tomkd tDi\^ sOxIu^kX' €.^r ]U- 
s,* ID N\) ;'l^7 5^ tl-r dck-rnuKv! cl^NA .N<.-qwe!:5^i^ f^^f m mwd 

SI: m NO ■<\ \.k t d^,*ejriiucd ^:r>NA ^-tquo^KX 1 : C&tx^/ 
ii> NO 0 li iln* ds.tomuhcd i.D'^A sa^urm^^ ^-sf ^ j^Otwd 
SI 0 ll> N( > 1^ th^^ d^rVmuRisd d JNA 7 g'us-v 

M[ Q ii^ N* i'K^ lb d-e?oo7uni£rd tf^N -\ %os|uctt^>e S h*5f\vd 



SBQ ID MO; 213 m tie ePHA s^siaeree &r Wrsv 

^0 ^ ^1 \ 1 tilt -eu \um^>i b^W ^e.-iJ,\Kt' toi ^ N>h,i1 

I!"^ __l IN Lie u lerwuva a'^N \ vl^u^Xv 1^ r > P2i\u2 
iO Si IJ ) \0 IN ti^ie uLienw\,c ^.DNA ■..^ai?^-^ce tt.'-r £ t^jx,^ 

SIO li* NO : J ^ IX the ^ miT -^Ki ^ ON ^ -^ti^iK o f <r P vl^S 

15 V-V tl>Kif f tn^ J. e '^ntSxV ^DN•\ '.x^^ikmv- Jot ^ 

fTJNO js the d V Rwr < vDNA '^tS^u^.n^v ti^^r S IP 
Sm^. in \0 - ■'9 iN t:ie c .t«.^iuxu cDNA a|u, ktilH Ph i i 

s^ U * 6^ til- '-^^ ennr t^j ^ ONA <vt:!|i\nv« t r IPXT^ 
20 H> Kt ^ 3^ th^- Jremtt-td d iN 4 ^tqiv ice t rifU 

(J \0 2"^ Mn t le i\ii;ntitE^J aiK \ -t<|u«SKs. tet tpt:\\^4 
SlO IB NO - is {He 4,ten>itf ti a>N \ .tt|mn.v to- 1 TP\3j 
IS S . g \D \0 iv t.lt .aeiFMt^. vON A lut^^Cv f^f ^ 5?^N i f , 

V 10 } r^^^ tilt- ijtten lu ^d ^ f>NA s^-Liivnt.e t ? JH 
30 ^ I- 0 ^ ' * ^ 1' t*iN- k otcnnhifcd Ji\ \ 'N kjik 'k^-< i^r 1 L 





SEQID NO 


243 




tl>s dfiJermsjK-d cDNA scqijeoce ioi JP"TP)S145 




SEQIDNO 


244 


iS 


tiv: dst^-miimd cDNA scquet'scs ibr JIFTPN46 




.SEQ fO NO 


245 


i.^ 


tJiSteFrrjimxI cDKA scq^jej^ce for JFTFN5 3 




s£-:q id no 


246 


i-^ 


thi^ i|s.ttemiiRe<I cDNA ^xq^jence for Wil'l-45b 


s 


SEQ ID NO 


2.47 


i5> 


i}^ tietes-i^iifjed nDN A i;equf.\t>c<; for F'rPN64 




ShQ ID HQ 


24t 


i%. 


L^fet detemurjed -lDN A ^eq^ieuc^s for JFTFN65 




S£Q LD NO 


249 


ih 


lH? deteoTut!ted cDNA -setiueuc^; for .IT*1'P!'i"6? 




Q ID NO' 


250 


h 


^h<." dctemuf^ii'd c[)NA ;?^;qu!i'i!!i:e for .l?Tt*M76 




SEQirVND- 


2S4 


k 




10 


SKQ ID -NO; 


2%2 


k 






SEf>n.VNO: 




k 


Oi-ttmiuitsl vi)NA ^^^jye-isi-o fm fPTPNSfs 




SEQ ID Nti 


254 




rhc ilerensib^^d cDNA .sei.|S:5t:j>£^; ht iPTPNB? 




SEQ ID N<s 


255 




(he Je^emiioed cDNA sci|4.K:;3-^e im JFI PNRS 




SEC? ir) NO 


25«'^ 


is 


ths Jctcrroimxl cDNA ?;«qi.?encij. ioi Jl'JFl 


IS 


SEO ID NO- 


25? 




Lh^ i^eten?iins<1 sifJNA i^eqiisencc for JPIF2 




SEQ3DN0; 


25^ 


li 


th^ dctemiiu^^d i:D^^A sunpjitoti- f^^r irMC2 






2S9 


is 


thif (.lete-re'imC'd cDNA for JPIBI 




Sli'QlDMO: 


260 




<1cit&.''n?iU^<i cPN A l^^r JPl 




SEQ ID N-O. 


26] 


ixi 


ihc JetensVit^d cDNA seiji-s-erfe^t lijf JP103 


20 


SEQIDNO. 


262 


35 


th(? Jeteru^im'd cDN A seni.fcins.e fv«if JP1 A4 




SEQ ID N<J. 


2<i3 


is- 


the detcm^lnci;^ oDNA sc^Ltcnce for JP^F^'S 




SEQ ?D NOr 




i$ 


the iktOTdnerJ cDNA sequence ^br JP1E6 




SHO NOr 


265 


ii. 






SHO JUNO; 


?M 


Is 


the lititeit^^sfke^l iMA sequ^-iKe K^^f Wm5 


2S 


SBO0:iNO; 


267 




tike iiidteitusiieJ lPNa stsquejic-e for JFI At> 




SEO JUNO; 


268 


is 


the JstejTtiaiiX'd t.USjA stiijueuo-e fo-i JFI 




SEQ IP NO- 


269 




the Jk^tcoksu^'-d dy^A 'H-vjurnvV JFI L"* ? 




SEOJDNO 






the- iJet^Tji^iif-d kPN A oc^m-ikc K>r J1''U'>'> 










iher ft'itJtmiJifit.K'DN -V -itr^-jiiii'a c f>^r JPK'IO 


3i 




272 







20 



SEQ i:d no 

SEQI.DNO 
SEQIDNO 
?^EQ JD Nr>; 
SEO 50 NO 

SEQ u> my 

^V.Q 11.) NO: 

^^^:Q ID Nf 

SEQ ID NO: 
>Sf:Q ID NO' 
SFQ m NO 
yi-Q IB NO 
^5hQ ID NO, 

SE*? ID NO 
SEQ ID NO 
SEQ IB NO 
SEQ IB HO 
StQ ID NO 

SEQ ID NCj 
SBQIDNO 
SEQ ID NO 
SEQJBNQ 
M Q IB NO 
Q m NO' 

SLg ^f^ KO. 
MO 10 KO. 
SHUnNO 



274 h (.tie Lk'tesriuwcl (.DNA^t-qto-jce for JFIIit2 
1'75 is the ck;tonTuneJ <.i>HA ^fq^cnc^^ for jFIPI I 

Is tiie ;k;leniimtd ?.}>NA tit^qi^erice for JFU'l \ 
277 Is the cktermlnet^ cDNA Ks.¥juem.'r for JFlC 1 2 
21^ 35 the detcrmmcil t[}NA ix^jucrjcc for Js^UJ^l 
279 5S the ^letcrmmcii cDNA ^^ji^cjnfe for JTl A 12 
2tK^ ss th£' ^letermkieJ cDN A ■j-^ijv^cvsvc Ibr iP8G2 
list' ^etefmincJ cDNA &ia|ut;isc:e lor ,IP8H1 
282 the dcte-iTsiiacd cDNA s-'»:|u-t'iKe fo?: iPJ^H2 
28,'^ is thk^ ifetcmii£5s?d cDNA sssqiMJii-ce fo? 

k tbe ^ktg'nBlE^ed tDNA s-eqitcrtc-e tbs JPSA4 

155 is ck4m5^iTS«J cDNA xaiu^acc fm JP^C3 

156 Is the detemimesi cDNA Neqiie^vce JPS(>4 
21? S3 the^ JeteTBimed c0NA scqu€J>cef for JP^Bf> 

ts tk; Jfi^enmRui cDKA -^qu«;m^ for JFED6 
is the d-eteamrs&d £:D>lA :5e^quenc-fi for 

290 is th-e d^fcrmmsd cDM A sK|iieace far JFSA8 

291 is defe?rrrui»d cD>^A sts^si^ar^ for J?8C? 

292 is d<;fefifiitK?d cDKA fr^T JPSD? 
291^ is dts d^-tej-mtt>ed cDNA &e^^!jenc« ft PROS 
2*>4 is the detcrmiitcd cDMA sesioence tot IVHE'l 

h tli^ detonined cDNA ^eqt^enc® for mu 
2% i& tlie dctmnined cDNA e-^qtsei^ce for 
? is the -deterra^ied eDNA siqi^^jftct tax JFSB H'J 

is the dets^vBiiae-d cDNAssqucjid:' ibr JF^CJt'f 
29 > is tbc^ dtitcwiiaej i:DNA *;*>qijej>ci?. fos: 
-'H^ ss the dett^rfnifie^l uDNA ■s:4;quHMKC Cbr JP^FiO 



W0 &l^^7iM|!32 



sr-Q TD NO 
SHQ ID HO 

SEOtfiNO 
SEOEBNO; 

SFO ID NO: 



21 

304 is the detesTfUBe-d cDNA s^qusoc-s for J?RHI I 

305 is the detemiioed cUN A sequence t% IPSE 12 
$ecjiieo<:e for the peplid^s PS2^0 

rjec^ cDNA ^05iis;r)c& Ibf FI'l IF 



SF:Q iD HO: 110 is d-i^i detextTij 
SEQ ID ¥0- 311 is th« dtlirra 
SEQ ID NC}- 312 is ?h« ckicmiis 
SEO ID NO: 3 { 5 b th« dsJemts 



506 i& ^be amiiKs 
307 is t^ii; iie*e«ni 
MM is di^j iieiest^ij 
309 is deLet-Runed cDNA sequencer fc? CI, 0ME2 



lined cDNA mpemee i>rF774P 
CvONA s«.q«^ns5ss tor F775P 

SHQ 10 Nt); 314 b tbi- dcicmiiutd cDN A seqEM;ib:e for F?6?P 
SEQ ID NX): 2 1 5 tbe iicjemikit-d cDN A s«qiKiice for P768P 
SEO NO- M6-3;'S fire tk? ifefcrmi?5txl cDNA s«?i|ycr^'^e\-<-«t"p5\-\Hii:i?.H- 

SHQ TD NO: 32 Cj is tl^e detaii-^itted cDNA se<|i5ei¥:^; for P703FDE3 
SE(s ID NO; '3:!? Is the p?'r?di<:tKd fu'Tt^.uK^ add sequ^'mc f^>r P703PFJR5 
Ia. the jJeremy^ed cDNA ,^ie{|tse:ra'e ffjr F703F6-26 
ss the pR^icrexJ fi^ustto iiejd sequence fdrF703F6.26 
SEQ ID NO: 330 ss tbe dcicoBm^-d cDNA seii^^ncc for P?03PX^23 
SEQ ID MO: 331 is the prcs<3kte<i ajrsm^ ;H;ia se^^tservue; Jbr P7(t^PX-23 
SFQ ro NO: 332 b Iht? ikJenniosd Ml kngih c;D"NA Kt:qis6it>ce fiir 



SEQ ED NO; 328 
SEQ ID NO; 329 



St?Q ID NO; 333 iHe det£.Trak^t^ ^^^^^;^^U^.'d ci>NA SKjutsK^e for F707P 
25 Itiso J^^«fed to m 1 1 -09} 

%U} m>^Q) IH is th^ <;ktcrmiBe.rf cDNA ;^«quenc$ for F7|4p 

S£Q ID NO: "l'?^ is tbs <kti?JTniijtxi cDMA seqi^e-itce for PT<)5F (sii^^if 

SEQ ID W>\ 336 is fh'^ pi^lkteJ Jit^uiitM ^xid s;equ(i:i^c«; for P705P 
3i SFQ ID NO; 337 ia rite a^samo iicid s^itiii^jice of the |>£'ptkie PISj^IO 
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be(^i\-^k*g> 10 llk>mi) ^p-tn^, t^sRN'V F c^fibcrn 

SbQ 11' Vt>. "^46 h Kit Jetetmif^eJ NA -(^x-jijcM-c for cloac ehowing 

hoDiijk'g:, to H^^n^^ saps«>:» ^eKt'^uincc-t^S'VK ^Jtsj^^l m.**.P3fi .igc prctes3i2 

"nFO CD \0 '^-^S is Ihe a^^cm^mcii ^^^^^^A 5.x|uciic€ ioj iiC^^^ie ^bi wing 
homo^^a to Homo .-^jp^e s r''K> fbt ^lu-OJ us^atv-re'^tefl "rolcm fFGNfRJ^l' 
20 iiLQ XO. 149 IS the dttcj litd ct^KA e^irii'ierivje Cor ^ c^^w '■'hc^^%»ing 

horft<jk>^ to Hum«n rrRK^ fr-r protcj^^son^e ^^.hii^ur 

8Hi^' IB >s ( ^ 5 1 i^ tl e d. teriru^^ i.m A ^s^^sj^-mt; f^^r P HOF 
rb*, II) NO ^5 ^ \^ c d.terusjied lI>N '\ .sxiq-jen^je t^^r P>'>l>P 

m Nt ? ^ '^'i the li <temuf^t\1 c} >N '\ j.o^pcnkc- h)T\ '""Wl" 
ShV 0 > 'lO '^^1:^'%% Lh^ dotc-musieJ cDN'A -c^i^ff Oii far 1^^445^ 
^>ry ID '■{^ * 3^'' 5<- the dots-ynrntd ^i^K A -^qjejict. to V-'!4'^^ 
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SFQ ID N-l: 3^9 is the <ktenRinc4 cDNA sequence lor P7S3P 

SI;Q ID N'X 360 is tl^e ^^i^tenBipesI cl>NA ss.x5uenc« fer \^sfoiDvvTi 095^4 

TD 3(?{ is il^e <Jeit;?^BiBe<| e^ONA j>equene« for PTgyi' 
ShQ to NC*: 3(s2 is the <Seiem^iBe4^ eDNA sti^ucrK-i; for P7S^P 
S SEQ ID NO- 36i 3S tl^e d^^i^m^med cDNA s^uenoe fof is^xkssf^ws^ ! ?'^94 

ShQ II) NO- 3ti4 is tl-sc dctem^med cpNA SiX|uesce for 
SEQ ID NO- .^05 is ihe dcl?m\me<l kT^NA for 
SFQ 'NO- 3i?6-3?^ are the <Je^*?raim?d cD"NA £.Ci|ycn€\:& for spike 

seqiicnLie SBi,^ ID NO: 366. 

SEQ ID NO; 37? tl^e pnxlictcd aKiino acid stqiK^ncc cixoJed die 
JiffCiMXol'fNHQ 01 'NO: 372 

SK^'^s JO NO: '^IB i^. tise pmdictfcl amino acid ^.-i^quisnt*: erssodc^t^ by Oic; 
1 5 seq\i<.fiC€ of SEQ ID NO. ^73. 

SEQ II> NO; 379 h ihe prc-clicktd amino acid s>eq«?;ncc en-cadcd by tfee 
5^ei]ueT^^e of SHQ ID NO: 374. 

SEQ ID NO: ,?8D is the |-!^^kied aitsifto acid sequesice eiicode-J by Uie 
&ssq^§CBC«; Qf^^tQ ID HO: 37S. 
,::0 RHQ ID NO: 3§1 i? rhe det£-TOiie<sd eDNA s€quem:-e for B716P. 

Si;iQ rO NO; lg2 ts. the defcrmmed tbiW^sogth cDK.A jietiuenc^ f« 



SEQ f.D NO: 3 S3 i.s Flic |!?e<}^cceil sssimo .^k sd .s:a.|«ej3L^; At F7 1 1 1\ 

SEQ {.D NO; m is \hs clMA ,.;e<^usE5ce for PimX>C. 

SE.Q NO; is th^r cDM.A .^^n-5uc?5c.« for 

SEQ ID NO;3S6 h ?ho d>NA mpie^^oc for 23320. 

SEQ ro N(>;3I^7 i& d>^^'\ jJcQti^^sscc tor mi-m. 

Sl:\Q ID NO;3SS 1;^ the i;0NA jiet^u&s'it^ for L-id3tol-2-d?.%djv4^e?iis:ie. 

S^:^0 n.) Nr>.3g9 is the cJ-)^ A 5^equ£^c<; for :'.3379. 

SEQ ED NOM is the tON A i^eque^ics for 233Ki . 
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g ID NO UO^cONA •^^xitiuvt lot KiA i ' 

0 IP .\0 ^<i4 £s fee cfAA ^(xiacroc tor HCl BP. 
S >nFO id no ""^-^ ^5 tl^e? uX>\A ^.eqy&BCv tor l-an-^U^uun^^jNe 

^! 0 ro SO ^% tl^t' ^T^\ \ RCv tor ^ pa\ i^o^^^lv ■^sJyfsttlkd 
SEQ 10 KO:a97 ij; tbss cDNA ^t^M-nce tot FAE^. 

SEQ 10 K0:3^E ks Lhe cBNA yt-^i-jewe tor Kl^ tr^s^mcriprtott facUir 

FDIE 

JJFQ ID Na-4ClO IS the cDMA scqvieaw; for KJAAl^295 

SB<:) ID Nf:>;4ia cDNA s»?-iyk^^u's for 

i^B') 11) NO^402 the oDNA $t^^ot:E^De iur 2.?54?. 

I S SlIiQ [D NO;404 §5 the cDNA sct^ue?KX for 225 ^0. 

?^EQ ID N(>:40:j aUHA ^cc^uaao^; lor 2255 K 
S1l<^ NO:406 lj> cDMA ^ct^ue^^cs for '22552. 
SE;Q lU N(>-407 h \hv. cl>MA mh^^icjk^c far 2i553 ^i^bo Innvm 

Pl€2DC;:i 

SEO IB NO:409 the cDl^ A &ec|yenoe fcr 22562 . 
SriQ ID NO;4{0 is tbfj cD"NA s^^^^iKBoe for 225^^5, 
SBQ ID MO:41 1 the eDNA se^aeT^cs for 22567, 
S£0 ID N0:41 2 b the cTiNA seqaeiK^: for 2256^^, 

2S SEQ II) NO:4 1 3 is the cDNA sequcncx; for 22570- 

SEQ rO NO,4 1 4 is tl3e c DN A seifuesjcc ft>r 225 7 L 
SEQ ID NO:4t5 cPNA $equKs^c^j for 22572, 
SBQ IB N0.416 b cDMA ^qae^ne.^ fo*- 22$?3. 
KBQ ID 17 the cDMA ^lequen^ for 2257.1 

30 SEQ ID .K^O:4 1 S 5x t^is; cONA scqumce for 2257S. 



SliQ ID t^f>:4r^ dJNA setitfcnc^ for 27/m. 
SEQ ID K(>:420 i& ?lie cDHA seqtjefic^ for 2258 1 . 
SE<} ID m>A2i IS ?1m cDNA mpmce tor 225.S^2. 
SEQ ID Wkm 5S liie d'MA ^^xiutmci? for 



SEf,' ID NO:425 
SEQ ID KC);426 
SEQlDI^O;427 
SEQIDNO-428 

SM} ID 1^0:420 
SfcQID^?0:43? 
SEQiOND:432 
SEOaiNO;4J3 

SEQ H) N<);435 
SEQ ID N<>:4:Ki 
SeQfBNO:437 

SEQ L"ONO:439 
SEQ ID NO; 440 
SEQ IP NO; 44 1 



SEQ ID MO: 443 
SEQ ID HOM4 
SEQ (DNO;445 
SEQ (D NO -446 
SEQ TD NO -447 
SEQ IOHO-44S 



s ■Ae cDMA s«c[uei)C£' rbr 225 87. 
,3 ih^e cDMA mivieiice lor 22588. 
i! ^he cDK A 3.ei:|Uf;jioe lor 225 S9. 
3 She cr>NA .seJiiifi^icc 125^ 

J, file cl.>NA .sei{tief2te for 22.592- 
s diecPNA f.ecjLKS-5cy f%-ir 22591 

si ^is cDMA 'JK-{ue?5t;a for 2259S. 
s Lhe tiE'JMA 5ii<qijssc-s Ib-r 225%. 
3 the <:DNA 3ec{isi.'55Ci? ^or 22i4?. 

fhe^l>NA .s&iutts^c^ fiir 22S4S. 

the <:DNA sequet^ce for 22S4*?, 
s ^h«j cUNA sts.qiKJ'^ee for 2285 L 

tljecDNA »equ<;Ejec for 22851 



SEQ ID ^K>;442 is ibfi cDf^A st-qiie^uts |^>f 22S54. 



■due cDMA seqifsjtjcre tor 22S55. 
s the cOMA sequ-SGce for 22§5<s. 

thee ON A sa{iL^^EK\^ for 22S5?. 

this; <ONA sequtiaci; fer 23601 . 
$ the cDNA sequefsa'; for 23602, 
s fhe tDNA ses'jiifcE^te for 23605- 



SFU U> VA vihccD\:\ t.equm'C lot 
.SFU U> \ A > tl c CDS A H-^iivTCe tut 2 't?^ ^ 
S SrO it> \0 4 % ^.'^ the cT '\ A s.-rovtu-e fos ? t^.^: 

SIX) ID '^0'4''4 5^t^ccl'\ \ soqoiLhce fus IoIj.*- Iiyd ot^^^c, 

8r O ID N\ 5 4^7 IS fbi^^ ^ 1 }SA s^N^^s^niCC for a kro^^n gone 
E> Nfs 459 ^ ' tlie t,f ^XA s-et^ueT^i-^r in ^^n^"^ 

>I IT* \0 4^5* 4^7 U ^"^A 'v«'k;*3t?rvcie'; f^-\r kicwn gcnci 
IS ^Hj m\i \f<^ Vt ..^e -J i\ \ ve<jotr-vei. fv>r 

S-^Q ID \0 -1 '2 lb . V h% ^ 'coqucrfiko f « TWJli ' 

^ ori^ nT i ? 1 "cfof red to .iSs ^T'^Of f 

s^FQ 113 M*) IS ^h* deteTOou^i^ cDNA ^v.l c^^ os a vet ?stl j>pl ^-c- 

Q a> } 47' »H l^t: Je^enm^^e^l cDNA seviise'ncc a. thud 
s-VFiv^t of > ' >Oi^ i'^fenvd ta l 1 ^ 

--tn^ crwe v-i Si \f s 4 74 



W0 simim 
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SEQ ID NO: 480 a 5rsi pt^fict^rj lunino ^cid $i-<|uetxxt ouocfcil by the 
secus^tce^^if SEQ eNO: 473- 

SFQ ID NO. 4-8^ -3 s^co«d pa-dlcttiJ arois^d s^cid ^.ei^ssetK:*; ej-icfjdixl by 
die Aequ^rjc^- of SFQ tl) NO' 4''i. 
5 SEQ ID HO' 4S2 a dufd p?e<lscted '^msm acid s^-^^ustKie eiKod^xl h)' 

dicsequ€i3C^ of SEQ iO NO; ^t?J. 

SEQ ID NO: 4SJ is a fouath predicted smkhj fKsd s^^viyenc^? by 
th<j s€qu^s?5c^ of SE^;^ tO NO; 4?3, 

SFQ ID NO: 4S4 is th^ first ^{S v^msnr^ .xid<c «>f lltti M /!.i<*i'eAv?*; >yw 

If) a?Mige.fiP:al:2. 

SEQ mt^O: 4a5 3* tiie FOR primer AW025 
SFQ IX> NO; is the PCR pdn^cf A WOO J. 
miQ ID NO; 4g7 is tiis.- PCR primrjr A\^W7, 
SKQ m NO: 4?i?? is th^^ FCR prin^Kr 
I S J^EQ [[> NO: 4S9^5dl are peptides ^'mploy^sd epstop^, mspfis'sg .^fLKt??':"^ 

SV'O tD NO; ?02 is ibe iktmBiBess:! cDNA ^sj^^i^'cticc f>f she 
t'Cm^pleTE^etUarity dcteftriiusug tegiun ti>r t^e anti-PSCj^S Tsidnnclonjy ssinilxf^iv ;^0D4, 

SEQ ID KO; 5(G i^ d^e Jetem^is^eil cDNA ;vei|aeiice o-f llie 

20 SI^Q Oj no- 504 & S05 pcptktes empkiyc^d m cpitops* raspping 

^vEQ ID KO; 506 is. §>e «iet&ffjn?^ed cDNA -^equetKe of she 

!?i(:.Q W.) NO: the >\^tK'-v=%x\nc4 cUKA \C'|H(5xixc K>t tW 

25 complsn^cntarif y dcterisoing region ibr ik^ fmfi-('?0."? P rnor^ocl^.^tKil O/TOlxxly 71 18. 

f5EQ ID NO: 5(i^?? is ihc de^enni^?&4 cDNA .S'Sqycr^ce of iln" 
&-.u-fcp1eTj>£.M>tari^y dett^sirsiTsh-ig region Ib^ ?.h« sin^i-F^Os^P ?sv;sao<:!i>t^at amjbody 204, 

SEQ JD NO; 509-522 peptides i;Tnph>y€id. iai epitope mappbg ^jfLHlieti. 
SBQ 0.) NO: 523 i$ a ma^isrx^ fomi; Qi ?"}tiW ns^d io raise aiss.ibodic.s 

*0 a^mSL 



10 SEQiDSC x^O 



15 IDN^s - 



Sr^' lO NO a ll'^.t fdl length cONW ^o^i^scn-ce for 



U) NO. 



30 of I* 7 "^P iefti i>.d L^i^jktsij. t' 



2?> 

5s HQ ID NO: 571 is ^he detsmuned gDKA s&queace for a spike v^riajit 
of P??6F rsfemsJ to as condg 7, 

SEQ ID NO: 572 is the dstgrfnjBgd cDMA seqwen?:e for a 5>pUce vansr^l 
of F?7fep rfiferretl k"* s^s cor^lig 14, 

SEQ [D NO; 573 tfei? svcki j^^s^iK.n-ce enredhx^ by a fksi pr^idicted 
OPd^- of SBQ ID HO. 570. 

SKQ NO: 574 3 a tJ>e aii^ino ackl -;t;iq\ii?m:e cncoi^lcd hy § t^^xond 
pK^icted OW of SBO IB M): 57l>. 

SEQ ID FO- 575 is the .^mi^o acid sequence e-s^ccjiiftii hy a sf^rsdkuxi 

SKQ 10 NO- 576-516 ar« a.mm«> aciii scquertccs enccxled by p^&dscteJ, 
ORi-s c..^ iiHQ ID NO, 569. 

SEQ MO: 5S7 is 3 DMA co-rists^i^us s.-eqi^t>Ci; of iht; .s;eC{^'enc«s t>f 

SKQ ID NO; 58K-5^JCi ,ar* Mnmo s^ind ;N«qt«n-c«s cn<;o4cd by predk-ted 
01^5 of SEQ ID NO: 7. 

8FQ rrs SC^, -^91 IS eAtfjidcii cDNA :»cqiiesice for flnliK.: 

SEQ ED NO; ?i9'2 ;?i Ibc predicted .miijjfj ficid .'?Kqu??ncc cnaDdod by tht. 
^tqm:mc of SEQ ID HO: ?H,i2CC 

SEQ ID N 0: 593 is a e?pHc6 v-ariat^ of if*77SP referred to a.^ 5074S, 

SFQ in NO; S94 is a spUcc v^iuiaiiJ of P775P r&fe?^d to m 5^)7 MS fJ^' 
ID NO 595 is a splic*; varis-^^t of P775P referred to ^sa 

Mii} ID NtV 5% Si S .sp^ks? vartsuK orr775P r^ff^^rred lo ss 3S76^. 

SEQ ID NO: 597 IS d l^U^ \'mtmX <it?775P r«.'leTn;iJ Xo 31921. 

SEQ ID NO: m a sptks varkmt. of F5K^ refert^J to ^192'?4. 

SEQ ID NO: 5*>9 a iptsre vantmt of H iO.^ i^-feji>iiJ to SiS 3<*4S7. 

SEQ ID NO: m k a spNw vadfmt of P3<3455 ix^foi^x^^ to s.;: 5 167. f tV 

SEQ [DNO: 601 b; a ^pfk:« vmxmx of P^O^S «;fcs:?xxl to a:: 5167.1. 

SF:Q [D NO, 602 is si vanMt of P.504S ^ibf^x^ to as 

BEQ ID HO; 603 is a vurmw of P.5{MS j^fmxxl to as 5.16.142. 



W0 



3© 

SEQ m Nth m k a Mfimt rfPSi4e i^farect lo 5ie J4 
^FQ JO NO- m5 i J II 4>lsc<' vari.mT i)f F504S rs-icrred ^USi I / 

lO NO; 5 :iri- the ^^e.^yOlK'as ot" K'R jrins^^tN 

S S! F'Q a:> N Q: 6 S 6 Is Jetejmi r^ix J DM A ^;c:x).jefK;e of a tLKSson P703 p 

FSA- 

specific ck'SK^s, 

Sf?Q iD Mf>. d^^S is CHI tx^iM cDKA ^^eq^ei^s.- Cb-r 
IS ^tC* ll"> NO. iijic the ci>NA f>ix'qu.Jioyt^ in? ^^Ikis Vfcjrs.^i^i-^ of 

J ^.Ibt t ni- ii^ I* ^ ' V- 5 i) 

^fQ m NO ^(^^ t'^ > ^Ok^Mid .Mi*^ 1. a. d sequ t tK-^d.-d by M g II > NO. 
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SEQ IP NO: 773 h a fet full-kiig^fe cDNA sequcivce tb-r pm.^Lar^- 
<^p^ilic t?iirt$g)ytamms$e g^J^^^ (iKlsi* rtsferred to hems^ a.s P55S$), 

SEO IB NO: '^74 Is d ss^cQii'd Mi Je^'^glfs cL>NA seqiisnce for prosim^- 

5 SEQ ID KO; 7?5 Is the mmim acid s■■£•q^^cao<^ exsc^xkd % sequenct; of 

SEQ m NO; 773, 

SEQ TO NO: 7?6 is the nntinrs sK':id $rqi5en'i>e t;nu>cted V Sh^^ ^equi^nce of 

SKO ID ^iO: 777 K Lh£' i\jjl4engft dJMA ^e<^uerjC4 tar P?8RJ\ 
^0 SliQ m NO. 77B is ^fe ^\mm acid soquetsa:; £m.codcvJ by SEQ ID NO. 

777- 

SKQ y> NO; 779 tbtJ dctemnnexl cDXA s^-qwirnt-e lor a j>ol>morphk. 
v£)n.int<>rP78RP. 

SEQ liJ NO: 7H0 ;s tte amino atid s^squexjce cr.^c.uie:ii by SPQ 01 NO: 

15 77^ 

S.EO rO NO; 781 is ths: aroiiHs ntkl J^e^uence of peptide? 4 fmiSi F703P. 
y> NO 7S2 js- tl^e cDNA se^qyeix^s ihj^t -sssn^odiis peptide 4 from 

P7IBF. 

Sb'Q TD HO: ?83'?9S the cONA -:ei5yertC!^- csvutnisng ^^pfes^^e^ of 

2(1 F703F.. 

SEQ ID NO; 799-SI4 the aimiio Jtcrd scquesices of epiropss of 
SEQ NO; 815 .^nd FOR pnmm, 

Sr.Q ID NO; 817 5-5. ilie d">NA b-eqii^^iRi; v'^K<iHjit:\g l^-ifcmsm^l ixniion 

SBQ 3D NO: hthe iJtiiMmi ackl j^iiqu^isite of the N"-i(.'rvjK?nfy |x-<dseri of 
r7^^i^rs?^pi«s^eii m £. foh 

SEQ ITJ NO: 819 h the mmio i^xiu«m:c of th^ M f?^bi}fcnk\sis 

?0 SEQ m NO; md U \ ajc PCR j>njsiie?s. 
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^^EQ ID NO: t2.i k Lfis-cDlMA st^tseiice for {hs i'S.U}^-€ c<tn;iUu<i. 
ai'Kt ID NO; k thccDNA s<!vt^cncc for ttt«? P5 HS-fc:-; 
S i^b.Q [B NO: 5525 the ;iraijK> ;;.sd<l sTqiKs^cs Ibr ih« Ri^K^F5U}i^.<.; 

SBQ ID NO: ^28^S33 PCR pdniejs. 
10 SBQ ID KG: S34 b the cDNA sequence of tl\c o>iiSOTct li3]2-P775P^ 

0EF3. 

SlQ ID M>;: 135 Is i^ks s^eM s^usf^e si wBstrasI 1^12- 

^^FO rT»^0; 5156 and m are FOR ;^nmers. 
1 5 SEQ CD NO: 83 S s?^ Uie ds^erai^jrKd imi^no ticld ^-cqucnct^ a His 

tag &si0isi pmE^in. 

SEQ ro NO: \s Ibe dt^feraiJiied eONA setjLi*;n^.<; for s P703P lib ta^; 

SEQ 15 MO^ M(l and $41 m& FCR ptotfi. 
?0 SF^^'i ID NO 'U2 Ui£ deteiwin^:d ^^usm^ ac\1 Vi^uer^fce i Hi* 

tag HisisoR pTCJtesa, 

b>r,5^> lO NO' §4^ 56 ^i-K A^Ttnine-i oONA s-e.jyc:^:'^^ tcr a P-N-bi' I Its fcii, 

<ShQ ID MO J^44 ajy S45 ate IX, R prriKfs 
25 SEC 10 NO, ^46 i^s tbe detmmacd rji-bmo aosa s^Qyci-^ct m Ji T?] IP 

^1 %> n 3 Nil * Ml t\ dit- tittcniusif^iS a 5\ \ -xe-i ivc a F ' 11 F Hk^ j.^:*" 

isEQ fO >*0; is ih£ mnhio acsd Sitiiiucncr of thi? Ai* .'if?''i;»cii/t">jjV 

i0 .swti.eEtEsl2, 
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SH«.i R> NO; m imd S^O aR-; IK R pnt^^m, 

:>FQ HJNO m ss t^N\A ?;.^quehk^? cncodu5g M 1L> NO: 
SKO 0 ) NO ??>5 t^if arsinso cuikt s^\|yen^e fin- ars *;j^tt*-^pe fA I'Sii i S 
SEQ 10 K{'> B5^> ais; DNA ■^en^i^;^^ ^-ncodu^g J^FQ CD NO; 
10 i^F.Q 10 NO' K5? k .1 t- n^pl^Yt*.! in trpitope mapping stiikJios 

SbO ^t' NO- -^re- ihc ainl'io vK-kI .sc^.^ucm-e t ioi ^iMi \<pih?p^--. of 

SEQ ID KO:; S^e4?7 tm mmm? mi mqamms .fe psiativs CTL 
epitopes of F^CBF. 

SEQ ID I^O: El^i is feO^kfigih cDMA seqii^me tur mmh 

HhQ m NO. 879 i!> (he ^^dd jcqi\;iKT encoJf^ by :^b:<;> ED NO; 

ID NO: HS(f The .ietiL'nnuK:4 fell-l^rjuth <.D?^JA vq^i«iK;e f-i-t tliK 

5sHQ (I^ NO, KSI^^^i m€ 4e.tm\mi^K\ Ml4&nph •.DMA ;^e<|tjerH:-fi.^ t^n 
25 tbt ^p^ ^ afkt?? of F"^ 7<ip ^tVa-ed ti> co-ntig 7 

$F0 m NO Ii^3.-8:i7 aj^^ :m^mf> fif kl H'<?yemX'& <:-a^\Hlc.^ by SB^> ID NO. 

mi).. 
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SEQ ID NO: S95 is the tkmjRo ^sdd ^jc-ii^JKiKt? c^ieoded by Si;Q ID NO; 

5 SEQ ID NO- a% ihc cDNA <JtfqiiCTK:e eucoduig fn-st J09 s^Biinv? 

ssciife of huR'iari hwefi proSca^^j -Jenri^ 2. 

SEQ ID NO; S97 h fh^s fsrst 209 iijvAm &ciJ& human tmnsmcmbi-afis 

SEQ ID NO: g^S is die tuuh^s acid scqusnc?? of pepti*? .V^6-322 of 

ID :^sois. 

■^^'U ^ifR Ji. e- J^^n n <-J ^DN \ ^^i^ 'ct^-t t-^-* iV \ 1- o}i u-i t.f j 

2S 9t)S. 

■^hQ §D SO ^^UMn-^ >rv tJ^c rem !-k d '-'^u-'^ t r p'^s'iiK'ed 
<lomams P .?dSP, 

30 Ptosis M J BSSL 
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P§:3Sf' ^vsttKiiit stop mdoji. 

i^LQ ID NO ^^^^^ - th^ Its gtb lL^N \ ^cqa.-ixv to. 1 lOOCC 

^-VQ !P \^ > OIC IS J cDN >\ >cQaer\ of puv R.xHrg n ^ fo 

¥ I to>L.. without St OS scidon. 

^n? TP \0 -^^^ ■^^ \ids v'l' SfQ IPXO ^^-^ 

3 ^1 V TO \0 •^^''^4 .itnr^o KiiJs <J-4^=i? Q " ) T^Z 

P7t57F t-tfdsTJs? !t;gRsi3, 

■^U ' ED NO 9i -T. tV u-'tj'^u d i^q f e-K 5u*i,i^ h, \TQ \\ ' 
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t ir iWi ^ >^sU' u*.' K u Uv'hi 

1§ ^ uh< Ut^ aiid t^>.\ b ' I FN \ ^i^b-^i^yv v^'^ b n s\ti,l of 

( Kmi ^ . T Kt< w m al ^ rji 10'^ I'^Sv , \t ip^at t J \'*ok\ aLo t^lo*'^ i^a 

P-- t-^K.i. Oi, Ta 'ctiJt . t. k 1 1-^- ^^^514^ 

■^.^l r\i:'lk-*':'iT{s irvi pa!^!* ipp tc^no* <; (.rod -^j vk eht* 

"\' "i *scl 'thv nclure I ix-ta* ^s.^ oik^ tiK ^o'^iki * ck dkt 

^jp^oifio knath of ibe |>iXKltict; ?b^.iA, f eptiiks, ►>figopcptkk«. and prokins- 3ic i/Kiuded 
v-sisbliY Jhc Lk"Jki3i.k<tj of p<L-lyp£.'pty 0 tUiJ >iUi:h tt-mto Tvuiv he u^^cd triim'tefs^t^^Nv heKJi 
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exprex^=:3s,m inwilifsc-atbt^,-^ of the polypeptide, for «jxarop!e, gl>'COs>l^tbiis, acf^r'ktions, 
phospborylaJiotYs ai^d L^e 3^ie, a& well other fnii^isne^ilon'S kBuv^ii b fee botJi 

pR^ttMB, or a s?.3i>S(squ-sQce th^i^eof. F;uiiculaf pofypepisdes of iateresi the cojue>:t of 
5 tlus i?3ven5iim !ts.T5^iao acJfJ s^sb^ifqiteif^c^s Ci^mpiisiog epitopes, i.e., mitsgenic 

d.etmTsin^4i«ji SEiih^tamfally respamibk Cbr ihft imnmommc prop^.-me-s. of a polypseptlde 

m-il bemg cap<tble of sv^-jkat^g an im.mune reApon>^«-. 

ranscularty Uhi^irauvi^ pi^iyi^epudc;-* of ihe pr^.se^^t iin-Tnti«>R comprise 

tha?c «?sK:oded by a |x>lytmcl£ottde 5>.-£quc:nce s£l forth m any one SBQ ID NO^: 1-1 
10 US^rn. 1 73475. I??. 1 -79^303. 307.il 5. m, 328, 330. 33200.5, 34(V375, 3^2 

5,ckI 3S^-?76, 524. 326, 5,^0, 531, ^iS, 536, 552. 5fs^S72, 587, 5^>L 593^606. 

705. 7fi9-774, 777, S 17, ^2,1, fi:4, ?f7S, SSO-J^S?,, g:>4, 907, 90^, 5-919, 925)^ 

^>3L 93^^ arid 942, or a ^sqact^ce UiiUt hybr!;3j/,e5? wndtr nso^krakily siiioge^nt 

1 5 seqaenct^ s^t forth st? ^sisy ^ af S EQ CD NOs; I - 1 11 , 11 SO 7 K 1 7 > ITS J 7 7. 1 790H>5, 
307-315, 326. 328, 33EJ, 332-335, M0-375, 3SK ^j^d 384^476, 52^?. 526, S^O, 531, 
333, ,\^5, 536. 552, 56&^572, SS?, 5'>], 593-6Df>, 6iS^70S, 7^)^^"?74, 777, 789, SI 7, 823, 
STS, B^, 907, Si 6-9 1 9. 929-93 1 , 929 smd 942 Ib s|>eciJlc 

etRbodi?s'senK, the polypeptkfe,^ of the mvt;r)lHH\ compritsK fmiino add s^x^hce^cs^s ss set 

20 ronh ir anv o^c o 1 J^bO ID ^ 11 20 H, I T7, r 6, ^ ?7, 3 79, 3 | , ^3^, ^ ^76- 
3M, 383, 477483, 505. 5P>, 520. 52l\ 525, 527, 532, 534, 537^551, 55 3 -,56??, 

573-5S5, 59,1 706- ?0§, ??5, 77i\ 7:^8, VSO, 781. SI K 814, §11 S26,S27, S53, 

!?55, S5i?, S60-i«^2, mu^U, ^79, i?B3-m i95, 197. r^S, 909-915, 920-92S, 932-934, 
M&,94? 3md 943. 

to as j.-^^'^3*itc-^jfeLifli.- ^rrf^kiivj ot fnrL^k-L.petsfk |i<iiypcpiidt\^ <m smlscaik^i^ siuU 
lliofr Idij^noilv-vdH^n h^^ ht'Cfl .it kjnt ju [.wt d^^is !u-o^c.^;>t'd IsvirK sj? 

^jjiprcfjijiio?? m prostate ti£.^LM? ,i:<jsi[ipjc.s, Thki^s, fi ''pro."^ta^c-,vpi;oitk. polypeptide' ot 
^'pD^ji.tak>'>j>c-ciOe pTotoirs/' jviVrs ^etK-rally tu jx>KT«pti«^t-' ?jc«ftJciT;c«r of the |wse^it 
30 mv<iatk)s^, or a ^Kilymsckotifk se£fuesie<: eflcudirfg ^iKh u polypcpfitifc, tl^ai jjf ig-jfprcis.^c-d 
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alT«i^iit mcjr*; pre&nably great^-r il'iii.s 50%, Jinrl mctj^t prnkTviHIy gttviter 
fold, isad pfsifej-ahly tut Imst Ove t'o\4, greater tli^^s^ ^f-js; ievs.-! of isxpf^;sjvk>rt in. ott^ea- 

^jxpiesskm in Tusts^M- ct4h\ ha'^ ps-u-t^ctak^T anility both a^i a Jt.ijj.iinf.ut itj^istt-r iss vvt:n ^i^j a 
In ocrlain pfdtnx-d enh.Kiitni?fn.v the |x'f|ypcpntk^<i nf the is^versijAj^ 

ci^s-Kvi ^ct\?ei3ir^k ^or imntni^'mu ^CT .^iin Ix i«eduinK(i ti^i ^niu^^qiie-^ mil 
kn*>ms 5c the. akiOeJ .utl^iS^1. Fur c-Mirftpl^'. f-^t^b 'H.'twn.'i ^.i^t^ bx.^ ^\:Ldn^j-rkcJ ttsin^ 
me^J-Ksi^^s such a-i ih:^^c -iesotsWtl m n.^ii'>*.v mui tat^s. .H»f/j,V.K/f>^."' A lah'X'-atory 
15 Sixtmnii, Co\d Sprisig HsifHfir L.ak>n:itoty. ly'HS. In oy^ 3tli.^<.fnsi.{v(^ ^"xmp^er., a 
poly^xpis^-k uiay be ;3»imijbib-/<x1 «.>t> tt sd^d tutd c<.^Tm^?exi wMi pmmt ^em tt. 

n^ti^ ilit^ri \ ''c-hii ^s^^ aiKlbcxukt ^1 tilvdc^ ^.L?•^t^LJ s ng, t ij- c i>i3trplt ' I- 
Isbeied Frotem. A. 

A * j-ecsvgssi.eil b^' ifer -lilted iU^i'Oiii. imniLKk^^osy^ pk>tUi>u$ as 

tjf the ;mcn?ion th.<it itself 5^ smsTUssJOtDgi^N'Uly re-Ktne f !?ptiV5SkdlK bit^tO v^^'th ibir- 

tbe abdn% tu jcact wslh jrti^M^^^LVstk ,\Ft?^b^x1^>,'■^^, .lo^-sscna .«5dai I veil w 
b-loncs As UsCvl h^^-'ii^in^ Lintii'!E*i\t a^.^ .if-stlnxlse? ?tr-£i ^•■lutjueit ^^.x^tic'^" ;f Uvav 
^|X'^-t6cJH bmt.! to- 3t> attigy'U (fo, Ust.'-^ react %MtU the -^musn m .in VI I'^A ■m other 
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5m.mu?si3a53^^>, aad do rqI re-act dfctectably wtli u?ir«;Liicd proteins). Sud-j antbera ajid 
i^^^lsb-'x^ses m-sy be ps^pafed as <ks,-cnbsd h-es-ein.* ajid using. v>"^n4s50^'n teti-5i-5?quiss. 

lii Gsie prefeiroi smbodio-^eiit, an lE-m-sun-og^^sRic portion of a polvp^iptidc 
of 5be presenr invent^om is a poftiOQ ?L^t r^aots wiih antisc^ii a(K.i''-rfT T-cells at Je^-'el thst 

5 3S n^.st substaisHdiv ^ess^ thjsn fc« tex^livtiy of fee fisJI-iijfigEh pD^>pe|HHle f*" g.. in an 
EOS A ami-'or T<:cM rr^diviiy s:ssay>, Pi^lVrably. the level of immmiogesiK acJjvsly of 
the smmunog^fRjc p<vrik>R Is kass aK>sit 50%, prsfefahly at kast isb'iist 70% t^id o^fs^i 
preferjibH' ^.r^ate th-ir? <^bout of the immitiKig^nicHy for the M^-tcngth 

polypeptide. !a soms ias&^rsces, ptsferricd mmioiiagt^mi; portiosia b<j kkntifed shat 

10 have a kvel csf kimvmogmk. mtivity grs^icr ihm th^\i cfib^. corrcspording h.iH-bng1h 
polypeptide, e.g , having gR5sf«r ^iisn about K^^^'O r^r 150% or n-^ore Ismnuno^KiRic 

In vettaii^ other ersiK'i^imeats, illu&tfaiive irtmiiifvoecmc- pmlicsEs may 
incltsde pispddes iss which m KAt-rm'm-^il Icmk-x ss^qiseucc and'ojr (mj^n-sfimbrjajie dosn^sin 
15 lus bc?-n dcsfcted. Odier illustrathe imTOimo^^Kosc p<j?tioas wili cofii&srt a small In- 

rebi.t\'e to tilt: rmtui'c pf Dtcjo, 

hi amchcr anbodimcRt, n ps^lypeptlile comij^j-stdou ot die ss^verjtiou ssixiy - 

ab;o comprise; oi'^e or mgrsj pQl>'pep?uii;^ that are ^TrsmiiuSflogk^slly tt;acuv€ wHis T ceils 
;m1 ar^d/oT •imibcsdios gCTicTs^rc-d a^asiist ;^ polypepude of the invendori, partk-dMly a 

polypeptide hsvh'sg asi asnisio sckI ssqiieace discksscd herein, to j^o iramuBo^snic 

feptjesTt or varsael tbsreoC 

la a.i>oll.i?'S" ^-FDbij'ilsmCTil of lh« is't^'^^Esiiiin, ys-i-sivi^^pry^ft are ptx>vk1cd thst 

ix)5npds.$ «.^r?t; m ixmi:. ^K^l>p«;pt5dcfi diut yjy csp^ih^e nf eUctikig T celhi mtyoT aatibodks 
25 tl«« arc immtim^logii^sUy jtavuvt^ xvilh mK. f-r mori polypcpUdes; cle^^iiWd he^r^rk. or 

isvR' UT iTKjjis |>i-»|yp^|,nkl£i5 cf>CDdeJ by wntiguf.Jii:^ siuckic acid ssqusjntcs t'OntfRjrial 

itiesfi? ;ic<^uon«.x?s iin-skj- eonditionr, of nnxknitc tu hig.h .^tTingt-'r^-Ciy. 
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yX'tmpT^MtT ^iX 1" i?t ^^^H>ut i ^, i;^ 2^ "^0, oj 1 vM) kti3i*Js>i5oa.N i^jsuae ^cidv nu^n^^ 

iha^t ;,Lt >U^^ Hs"* h4, I .\\ ^ I J:^ ^1% Sn, "36, m n^i. 

S 'MO. ^^3. 477 j^l MR ^f;^, ^-(,1 ^>7, " U, '*^^;^5'>L 5/>>h, 

:5 o '^S6, jH^^^Ms. 77% 7-?},. 7<^i>^ if^j^ s\s ^: 

^(0, SNv^^'? S'^^. S^fH -J^^^^-'-M.S ^^^^-•x^.vK 

c<t Si p r.o nil. i.^ 1-^1. 1 ?M \i ry- ^ot^^j vk i?^:^ 

10 ii% M0'<7^. ^^J ife: .nni^l-n^), .^^0. >i3 .^^S. %Vj, <;ti>> 

s^n-oOvN t>n-7(is '^>^>/74. r\ ^t? K.'i, ^'^■>4. 
•'^sU, vN^l >:f|t'^ ^>:i? ^s.'^i-'-i^L'^^^, '>^'K«\1 ^'4? 

In iin\''fbcj :^^};VLt, die {ja-^ctk? ijiventj^u fru'viJo^ -iariaut. ^4 th^s 

IS cm^t^uijpjri^^eil t\ pfu-ntt i*>\en^Ki^i \v?U |>ptrtUlv "xKsht ^Cssst sKhu 7lf*.<.. ?5*«., 
Ui'^ ^i^" -1, *^U'-\. n'^.^ -n-'^, 04-,,, c>5%^ ;>t,^ a i^r K'T snore kleMity 

2§ pfv.ivst.kd by the ^■^R\<',„ij imcjiJ vn aiv mmjujv.i.-^iisc Uly fe.ift'\c ><\t?b -Jit MtUibixv i^id-'nt 

ptovjde'J ihc piv^L's^t U5v'ont3oj3 txtJb*t <i nau^^jn^KS^^'Cs^c sKtmrv -"^f it least 

i*^b<J-U^ ^s.^K., |:'5''-''^k".iHy sod.<?t abimt "0'\\, ^nl m^^^t i^i^My cit lv;,i^t aboo^ t^'^'* Of 
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*h>s abo'^o pc«ty peptide s^^^iucncff of t^^e^ i5ivcnti*>n und tv&H-iiix-^ mmuii^g^w<: 
fat t^.m-'^hs, cettam il^ij-^tf^the va^t^its of the ^-csKjicptideis oi t^ie 
scq-jt,^s.c tt^aji^^itett^^-^-SiJ'i^ do-mdjrs> 5vw been re-ns ~Td Other i11nst5>^l$v«2 
scieis) has beat rcn^ioved frora the ^^r^d-'or C-icmyjisI ?.\t'tb«: mimsK; protein. 

If s'^t^tiRii ^H'u^ Xhdi hste .-.inii^^^r pujfvji^t^s such thjt oiis ^-.kt^kd \ii the ^irt t.4 ["/tptK^ti: 

IS with desbntbk duiiractijisslks, vvith immufKigenit; cktix^tlcnsticSv Wlxn it is 

ot^ .^kin^l m live .if? xv^lJ typiY-aliy oh.i3'j.^e osi>; KKiiv of tb^ \odof5fs ol ilm t;ttcodkig 
DKA 5eq!icn€€ according to "fabk 1 , 

2§ Fas' «sjtT!ple. ctTltyit E\nii.m> gK:id'' m^a^ be j;ttb?.t^U3i<^4 tor nihLT ^mixiki 

mkh m pntidtt itrutture without spp^^xriabJe kk-^ sotofsct3\t: ^ sadsrig I't^wsi} vv^di 
stmtttJfe^ SL^ch as, for t;xiisR|}{e^ s^3ti|m-bsasii5-if te-^imsis of aiitibc?ii3cs or bmdmg dtss 
OR x^Lib^xrate molecules. Smoe st tlie mtemctive capacity aad r.at^r? nf a prots'm tbat 
tkfixtci ?hat protcEn'js biol-ogjcal fur^ttKjnal «t'tsvk>\ cm^sm ^m'Uni!> .Kid ■^tNit^ersi.^' 

2S subststistioas cart b« m^sfk m a prokiB s-ei|u«nc«, <>f cottiNe, sts utxlcfhsuy 

cufiten^pjated tisat vano^B cte^^is muy Iss; m^Je an the pepln^e -'i^-quenct^s oi' the 
dbtlDSed cf>fiiiMjf,5jsoa% ^Mi^-spondijig DMA scqi^cnccs ■v^iikh encode ist^ld p^pikiss 
vvf?}H^y5 i^pprecsable kxsi of skir biological ntilky or isttivfty, 

30 
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b ra^ikmg such changes, the Ivv-iropathk isdex of .mikw acids may be 
5 coRsickre^l Ihe importarscc of fe hydrup^stliic ammrj ^^cid hid&x in caiifemng 

rct'iilT-aiit prnteks 'v^'bich so turn th-c mtcnK'Uuu of the. px^tein with oth-er 

10 mtiiceuks. for eesi'^trie?, '5iLsb?:toifes> ?cceptf>rs< DSA, M^bo^ks, imtis^etjs, sad 

the F-rtxIi .lonno at beers J^^^J?;^>rv^ :i>dnr^^^hj£: unksX ^t^r h^ois of it-s 
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Mm^nvt iiS'^ K'lviri^ \ s^^n^jbr hv(.tikn\?fh^^ Mid-,^\ 0^ ^uk'' sU^l srik^bi* t m <\ ^v-^th 

ttf U irnno- -Md'i --.Km K- in^^i^e e-T.kV avdy on Kb- im^ i^t hydroi^l du itv ! S Vauii 

[ S It"- di Kti^* ^ajiujw m i-^N (>4>j:u iati.'^ ^^sith ^ b4«.>loi;jL^ii pu^ vjiy i^f dK pjt ^(t-Sii 

Uei .ViN*j>3H,iti til- 3L>d tr^iixfee^ ctri? Wi'-Jsi I J^sa,. .t"?!*!]! ^tsp 

^b'l.i ^C- . S ihX^ oUvr \) iijvil W M * 5 J, ? ^UJ ^ -U 'i'^, hv ^l^iT < { i):>\ i^^&C^AK 

OS the i\^kUjvH;' smuL^ritv of the aiomi^ sK'kI sick -ctuin ■^yhstUiK'nt?,, foj cxamji^e, thciF 
l5V<tr-or?5^*blcts>\ h^dmpbUkity, d-k^i^e^ $ikv?-, and the like, Lx^rmpfan Stib<?t5tnt50ii3 that 
3# lake vajiij-us of Iht; Ifjjsj^jjng ohtr&^t«;ri^^ks iato Cfmsidcrutioe vi^?^ bKm'n to dicse 
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'ikjO ir tlit- vi^tt u'^il mc' kk, .m'U'> Tit: .inU h^JcK'^ iluS.j^R'^jtc <i^j^^r ^to', ^airx jml 

-tabihn m vfvo J'L^iSib^c M-iislkat^on*^ ^jicludi, \ at are not limbed 1 1, ^he addKioa v>f 
S %nking ^ccJ'^^x*ncG^ the ^invlW 5:r.d?:^ the lis^i of p-bc^pb Ji-'^^^thioste? oi O mcihvi 
t^\m pljoiiphn Sie^iter^vV ]5i5l.K5^t.^ t^vo ^.>ok,lx:j;v and'Oi ihc mcEu'eion 

meth)i-^ rhio- sutd nikar rmdified fem-?s ^jf sdctrjms?. cyJt-i^ms^, guaaii^c, thyrainc md 
mdine.. 

10 An;iii'> acid ^isb^titiiiiom )miy tohcr 1^ masie ott ife of ${mdarity 

rsfitwe -f.d' the ^■e^klues. For e?4;im{'k\ chtugid tiimnn iHAJiii bcL^k 'j^sparisc 

.iOi^uo ;J^kK w.tlk iu^hai"iit^l I e^ii s^rhjii-* kivusg M5n>kf Milu^pb^Hs. i% \<i\i>^s 

<^j^d ^<C5%K-, Ibrcoybse, phcnyl;sj<mi5K' ;uul tyrij^sn*;. Other ^;pOup? of" firdm^ f^'kh ihat mtiy 
vcpi-i^^cn^ c<.'<n->^rvauvt- irniJiKk-, U)s5i^i; pro, ^Iv, j-^u, cisp, |ds\ »stf, ^e^, llij- 

t:>!i, scr. H,T, tht-; val, i\c, lo«, met, j.d3, phe; i4) (ys, firg. his; f-^isd {5) pbe, rvt, irp^ 

sufestimtioR, <lcl£'ijofi or additba of fivs j^i^iij^o aisds or few^if, Varia^ns. may aNo (or 
5ih«mfitr-cly) bs nic»<lillcd by. for cxs^mpls, tl^; dfJetiosi or addition of fiif^ii^ acids that 
Jt^vs: nsinimal tpsfliiersice ih^ immrjjrKJgeuictJv, i:^t:<5iKif-tr>- ilrtJCtu-R: an<J hydrop^Lhic 
nature of llie pisiyi>eptide. 
2S As MJted above. jx>J>'pe|Jtides ruay asmprise a Mg^td (or l&ider) .^equ^icice 

St die h^-tem^iual cud of the p-mtcin, v^tikii co-^yMisiadoi'sJiy or p\>^t-lr®nsla?ioftally 
dift^l? tensfer ^'ff th? protein- Tht.' polypcp^tide rmy aiso ^=« oojf|y£,^si:e--I a Juikei' or 
otiier >(^^uenue f^n: ii^f «.irithii$ts, put^fK-^^ttion -ir sdendlicdtsofs ^it the pnKpepriJe 
(i^^, |U>ly-ilis), fff to euhi'aKe bhiding <^f itve pi;ily|>&p^ide a ijOlkl s^api^irt. For 
extmiplc. a po3y|>ej;Hkk tmy be conjvsgate^l aii b^^iunogiobtilin Fc region. 



^5 

XVIifcFi companof pohi>?prM-c svjquettc^s, tm> xequetice^ at; saM £o b^: 
"KlemicaF if the ^squ^n£« of amirjo uKkJs ik the t^vo geqisen-ces. is. the mnt ^^l•mt 
liligmd fcn: mvmmum ccurespOTskme- $s tkscfsl?^'^ below Comp3ri50J:^s l^r^Sir'&es^j fwo 
^^equcTi'j^^s s^t? typically perfom^i&iJ by ojmpaxing the: se£|«cfnc-ss fjver comp^istm 

arfercjKc scqusocs of ihe saiftc timntei of Dijf^tigiiaus ^-sj.'^itii^tiis after ri>eivvu s-einie^cr* 

0 Optira;il digmietrst of :<q^ie-JK;cs foi co-mpsris-oj^ Bsay be conducted u&ir^g 

foe, Madisosx WJi us.u5g default p-^rasnetef^, llus ptt^gran? embodie^f sev^n^l 
^{.l.igTims'nf v^chonci ^a^crjbed sn tbe JoOcAvjng s^^j^msces: Davbe^flj M(). (b^'S) A 
rumk'E ivf tiVK>kiiicm?'.T\- clifmg-^ ki prot^kis - Matno^s for detecting distant rektsonsbips. 

S Ui Da;vli:oi1^ M.O. ted,j AiJa?^ ul' FrtPttus Seqisarti:*,' a^ut Str^scturc, Nanon^d Bk>mt\lic;5i 
Research Foym1sl^t>j.£s Waskit^gton DC Vol 5, SuppL j,, pp, 345-35^; H«a J. H9'90f 
I%s^l(?d AppFiX5t-h rt> AHgnment and Phy^rtgsj'se-s pp. AJt//toii? I?*' £fm-;?f£:F?o^y-' 

vol 1^3, AcfKkmsc Precis, fac.. Sm Tikm CA^ H?ggi-?53, 0,0. i^EoJ S1:isrp, P.M t 

j:15M53, Myers, RW. ai>a Mulkr W, OM'AS' 4^U-1 7- Rt.>bta-^si3, 

0 Ei> n?"?1) {^f.*?^ II:W5: Smto>x N. Ne:^, K!, 0987>ifo^ Bwi. Ami. 4:4m- 

425; STi«;^tlu PJiA, ^^Eid Sokal, R.R. ?IV?3) ,\'Wj£^?r-ia^ r<3SL'Ofja«^' - f^jt=' i-Vi^sri^/^^ arid 
Fmctice. ofSumenc^d Timm<m}\ Freem;wi Fres<f$, Sv^j Francjscci. CA; Wslbur* WJ. aiid 

Akemativflv, oj>t3ma^ oJipmciit of seqiienct.^'i ioi cc^^jwiit^tt may 
5 cimd^sctcd by ih^. i-iKa^ uleittn^ silkh.idtkm of Kmith SiVid Wiuera>aii n9&}} Add, AFi. 
Mash 2:4S2, by \hc kknuty alsgnmessl alg'OntMn of N"m-fiefmn and W^M^.^di O^'^O) J 

iVfc. Ai:<Ki Set USA S5; 2444, by vcnTsp^iSijfiJ.'ed ?mpk^r^K;5.3t<iUoTiJ5 <^i' thesc^ 
algiHitbrri.^ (GAP, BI?S^TPO\ BLAS^T, ^ ASTA, Tl-ASfA ^Ht: Winona?) C:T«T>ct?cs 
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raA'U nia.U U^^^^n ' \foi Hk-' ^al^ \S1 

IS isck^ed ihv^Bt a ffeoj: jL"^ pati. rio*^frs U I ir\^ ^ ^Lk^m'^UR f^^ cnMtJ n aid 
jxtJ tlx* ahgntn^erti 

^?i?km ir^d bj, cnrjxrrsi no cptm^'h <^seioJ ''i^iitci^tN (i'^*:!- a \^nJ^^ v of 

2S rt^atiktd poMt^-^r"-^ dnidug mo?x^ o* nuttcb^d pocakoa^ H i^^^e .^^tal Ux'nbcj; 

M^L thiif \. *sup*i p-iiilpJ^'' poh^'tj^'tK^ ^1 iiit iiC. Kxt K >■ \i o t^vdt compel -.e^. 
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tumor pix^icin. A feion p^itUi^f may. for e!<s^mpjs, 3i:slst m p-reviding f h^]|>er ■spitope.s 
smmi^noJog^cal ^^J3io5l parteef^K pr^res^sibly T h«;lpsr epkopes i-^c-c>giisze<l by humasis, 
oc msy assist m SoXpremng the pKstejn. <m &ipmsi\on ciibanccr) at higiser >idd3 thaxs Ihe 
natsve fm-imbitwu pnnem. Certaitt pfeferred fu-$iyn p^srHn^rs are Nath immufKjks^ici^l 

to M^cr«ase tli^ s^-obhihty ^4 the |>oK'^>tpaik; <;» tt> «;rialile L^e fiulypeptiLie to ht tm-geted in 
dessr-ed mtr^K^'eHLiisr cijmparttT^etiL^, SriH fijrdaer rusion p*^tj:>e-FS tacluie affkiity tag^, 
which fecilfeie pmifkanonofthepohps'ptid^?. 

Fusion jKjIypcptkks may gjsn^^raily be prepared i^r^g, starsda^il 
U> techmqtjei)\ s3icfu«Jmg che?nk-al ooftjugsyoR, Frsfersbly. Rtsioa pol>pept.id© is 

£ipprffpri.-K<^ exp5\^-s?ion veeti>r. TJk end of rh^s DNA st*i^«3en<;c eti^codisag Dn^s 
1 5 |x>1ypsptkk cijsnpwicnt 53 yg&ts;^, wMi or wiilxi^it s pcpti^ie Imk^?. U> tl^e 5" end is 
DNA scqucjK-e esicoduig ihs. second |x>lyp€;pdd€ cotnptJii&M so lUai tb*; reading fraj.ut:s 
of th?' oC^jUTOces srr in pbfis^c; Th?s pcnrsks lrai>statbsi into a sis^gk fesion pohix-p-tyc 
that Te^sai^ss tliK bk>k^git:.aj tsctsvity ^ffbo^li i^fttjtpOBajt poiypep^ids?, 

A peptstlc liisker seque,oce sj^^y be 4:TT3pk3yeiJ to ^^epaxaie ih* fir?? st^tl 
2Ct second poh'p<?pd-ie ■i.X'mpor^riSs bj- s dss^aace su'^lcieM I0 enswe <i:iich poh'ijepUd^; 
fold5 into ii^ ^"ecoixlary m4 icvtiMy sta^ctums Such pepifds? titiker scqcte^ics 
nu^rp(0)ttx^ OTio the t^i>^^n fwh-pcDt'dc iibing btdrvJ^rvl I lno^vTt m ^hc 

(Ijiiliesr jibsluy EiJopt 3 fle^jble; trKie^KW t'stvkkirmati^'jn; C3)the5r inA^ljty to adopt a 
i5 />e€oiKf-:in- .stTLRrtu^e dud L-i>iik1 irftei'^i.*t with .tumUfOiial epitopes imt md s&cmd 

pohiu^ptidcsi imd (3) Jhe ]iaj:k {jniydiopWhac ost Llj^^^is^ed i^^'^^dl^o-s fhiU {ssii^hE rtsict witl^ 

A^fsi iiati S^T residtKS. OdKT t^iix ntnstr^^l ammo ju;ids» s^-h llir arid Ala mft.y aU^J be 
i^ad \t\ iht holler '^^^uc^K-c AiruK.^ st^jil ^vi.'^urmN??; v^bi^h iismilv 
K) linji^efs bsoh^-k tfejsx di5.c]4.ss??d m M^jmca sil, Cknt'^ 0^ 1%5, Vk?phy ct ai. 
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h^iH: N<tsL Ai\^d Sd ^?S4 <1J;S2^iS-K263, BH: V-S, Pattern No. ASiS;2\:i US 

iMridii is^ length. {..i:$ktr tieqij^tjiK-y.H m;n i-equi^t^d when tfee .Ci.rst im*.! s;ei,X'r^d 
^Mjypt'pthlest hint u e-i'xnis.^l J^-its-jn^sis^ ^^i^n^iii.^^ iinul t>:^^^^^.^ diM i.\%n isst-d 
.5 ^(.^piirvile t.lu=- functional fenaiM im4 p^ev^jsit siVfic ]nt4N'.fosx'nce. 

ll>o lif^siiesl )..)>> A st^q Liners opt'^^yy )ij>.ktx! iy suiL5!il3J^.i 

^hs; first pcsiyp^rptkte Simifs>;T^y, stop cO^On?- required to en-d ^ra^iS-latlsst^ tSTd 

i he f«s30-n j>o1>'pcpt5de cmi ci^mpfiiis poHpep-ddc described hcrd?^ 

c;apa,b% of elscniug a rsxc^H n:?-|>Lissst, Exam|>k^s. af such i^roteins iiicli^de ie^^j^n^is, 
15 tU'^c'Ciikv^i^ iiiKi hepd'Jiis p'05.tirs ^.■^tv, tor e\ujfi|^k, S^n^ute ef ai f / 

dedvt'd fiOE?t a Mycohac tfTiUtt^ sp. such as a A^>H':oN'^f?c/i'j';&'>'« /fe^rf^^'/iivw-dcrivei^ fcl 2 

desiribed ki U.S, pi^^^;s^t AppUecilii^rt 6()>''15S.5E5, tl^e disclosure <if whidi s-^ 
siKoqxsmed l^ej^m by rtfct^Jice an its eBlirety. Srktly, Ral2 retm to a jXilyttucieotide 
region tot is a !?isbsequejicii of a oWvoo^KK^f^yn*'??? <'w&ercf<"feR.? f*!TB32A niioidc scid, 
MTE32A i8 a s^^^i^^e px.55«Et<-ie of 32 KD makeyJar weight eRe<5r|isd by a ia vintbnS 
2S and avif^^^t^ai svLraif^s M. hib^KithvLi. The nkjukntkle s^queoL-t; j's^nd astiitK^ Jiesd 
.s.^^i^i.k;3K'« of hirB52A have bet'Ji fkiJCilWd if!i.n exasnplc, IL^S. PafesU Applieatbsi 

!ncwf'>H-<^5cO herein b> (einnK<^i ('-tmi^uuil frAg.merut'^ of tvtll^3?f\ cmijag 
ssv^Ks^na^ er.<pf!.V!^ IngU i'ivth aisd r5::jnii.in *u a mlvbk pi-ih-pL'ptkks thT^^iighml the 
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p<iJ>^^iiKk cyraprisijs a 14 ICD C-teni^jin^Kl fragJMnt c«srf&s|x\n<Eing to amino acid 
re§jdu£:9 192 to 323 MTB32A- Other pr<jfcFrefl RaU f>o^yayc^!;K>tid« gcnrraily 
mmpriss st lea*t alxstit 15 cQ«secutsve s^uclec^tides, ai ^esst about 30 n.iK:!editdes, at le^st 
5 about 60 nucleotides, 3l least abou( 1 00 iiucleotj<les, at kast about 20O am-Jeoltdes, or 
iea.^t ab<>ut nucleotides, tl^at *:s^coile a portK>jj of ^ Ral2 po^yp^pddtj, Ral2 
polyiiuckctklcs may comprise a n-imve gc'qu^.nfie ( ^ c . m cttdoKnoiB sequeace tli^t 

set|i]«jfscc- RaU p<s^ysHi€l'eu^kk v.^n^rsls r?m>' -i-f/intmn one f>r m-ore sitk^tstutkws, 
3 0 additions, d^ektioa? ami-'or it^sedsf .^och thiit dte hiok>giCiii of lbs mtcnled 

co^i^sprisir^g a native Rtj,r2 polypeptide. V^srkuits pfcferabiy ejchibn k&st aboy.t 
idt-KUiy, Biore pr«fmbH^ at ka^^ .i!x>ut S0% ktentsiy smi moift prs-fftribly at It'sj^ esIsou^ 
90*'^& iJeniity lo a po!yjnjcl»tid<e seqaes^c-e tha? ^ncf^des a ?iatiw R3l2 ijolypejvtid* or a 

Wi^hm olher pr^ftrrtxi ^'mbodimerJ?, imnBinological fusson partner is 
deaiveJ irofti pfoife;in 1>, .t r^iffeCK proie-s^ of d^ ^T^iR^-jKgAtnc bacteTtyju I l^erfst^j^lMk),^ 

appts-^xm"<3v<?l> tfif dr^t iht4 ot 1^!^ pro^c^m leg fhc nibt N-tcnarii^^ liK?41(t tiismo 
20 ac-fds}, im-\ a pr^ftcm D dorivstivc may be Hpklsted. Wiiiiu cxirtasri pi'okrrcd 
embodii^^eflts, ^je iksi res^due^ of I ipoprutfim D fUsior^ pimi^^r b lacUKktl ms ^bd 
N^temiiiias. io pravsde dit; poK'|>ept;de with addstjomil exogewus T -^^tll epitope*, atsd to 
mcrct^-iC the cxprff&'?5on ^evel is^i E i.oh (du5s fluKttoamp, r.ui cxft^es^iosi etihEutce;?!. 
rhs? hpsd Uxil cn^>URxs i^ptimfil pDi^vfit^^nrn of ttis* lut^jseu to SKli^-^crt prc^',c^llilil: a^il". 

tV3|Lt)itmt,s thM ^ricKkkt T-hely^'E' i^p3tO|>cs los^y k- liStxi. 

Ill a3>-iiilw embf'JiJmirs;?, the ijnmurh'>fogn:al lu\Hos^ iJi^tnftr k d>e p^'ftte^n 
kMiWf\ as LV l A, or portkm tlieitof (im-tefabE) & <:-!enni?iat ponion). L^'IA h 
30 limved imm S^rt'pmcoecus pmumomai,', which 5y.^5hesize-3 ssh N-?tc«tyi-L~afmme 
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aii^yMe tawwtt. afflMas!^ LYTA (^isCTded % tlm LpA isMj G«m ^J:26S-2S2, 1 
tho clN>lij'D oi *o S'.Mtic cjiahitf .{ixnU v^^^L-?; .juc^-i .i'^ OlsVC Thus pt<i|x-Tt> ha- bcvo 

1 \'^h^n ftk-^ed \ti;h this taig^jtrng si^^si^, dl asso'- a;^ more ett^'.vsjlS' ^■'.kh MIH' ci^t^^ II 
m>.-^fe«,':jl«<^ s-^nvJ skTv^K' pr<>vK¥ to^otoo^J m .snnuiatsun of ^ i'^ "^-ctiOs spel:^^L 
kn the \mh'pqpnd&. 

known %v-itbct3C <.uid^>r nvurobu^aist tochEiai:|u^.s. tlv l^j^t^r ot \<>hi.c:h Jit; ^^it^Kt 

dx>-e .-^f oj^'nai-v Nkill ie rbe sit t: one syu4sr.iine ^x^sripk'. si^h r'Obv|Vf45dc«^ ^re 
o\55^H«:^j^eJ UM^ig any -"ff the comfBt Tkially av.^dLibL- \obiJ pb^-^o it'cMii^ce,N -udia^s the 
Mer^fey ?:ohtJ-ph.« .\vpthi?si5; TKtbo-J. atnmc acsd.^ t-j-o '^oqucntsdlK idck^ i<j a 

.-i.s|.vJn"5 5 'Uvh ^i.'-' l\"il,m l^mct'Aj^^bs'd BittS>''^-^ju^ J >!i\ tsif in {Vn ler Tils, 4' A), jif^d 
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l«;okted if it i-s separcile-iJ t>om .^ome or all of tlie *:oi^xisJsng u^^^^m^^s tlie minjTf)! 
sy*t^m, PreteraWV; SJch jx^lypeplkfesj are al&t> pun tied, e.g., are at: least ai:>oy;i 90% 
p^isw more prafexsbly at legist about ^S'^i pusi? afsJ mos4 pict^rsbly ;it less! abo\3t 

^oUTRKk^^^dr .>ij;h^t>%htLil)v jmiv fi\-3ii laht'S cpLiH^^^ ^oqlK■•T'^a\^ jmtl tlkU O;;- ■^>NA 

cbi\>t>3oso*i5al fragj5i*:fit.s ^sr stiver fun-clifuiiil ^er^e?; -.t fx>lyjx?pt{do c^xUsig iegtusLs. s:)f 
couust, ihLs R'ferij lo the DMA mok'^'uk h$ ttri^iaaHy ssijiiiftjil aiid vlw-s. not Er>cdiKk 
1 5 gtJDss or ixxi^ng rwioas k^ter ad^kd the f<egTJiefit bv tb<^ himd M'nmt. 

A.s ^^fiU bi^ ufidfir^i^sKs'il bv ihn^c skilkxi in the ajt, ths fi'solvnu'cieaud^ 

pk^tnd<:mKKhd s^qosnsts m^i sxt\:^lhf t^ngsr^ered gene s«;ufm«st'^ ^ba^ e^xpress., ot may 
be ^liafisd to o;pre?&, protcms, pohpcpUd^-s, peptide-s md tht Hke. Sisch segrr^snts may 
20 1>e njitii^nlij- issjlatefl or moilsfed g^^rsth^tic-aily hy the hand of jr\m. 

As be also reo-sgnki?v1 by the skOkd aitis^m, poJyntwkotEdes of 
MsvcRti-on may be smgle-stmnied (■cfjdH^^ anti'^.^rsises i->r dtiybltj-strarnkd, and may N; 

HaRNA moiecuks, wiiich contain msroa^ asid cosTespond to a DMA ^s^okcule if^ a Dsife- 
25 tD-wne Ts^s^BTief, ar^ xtjRN A snoteciilcs.. which do Bot con5^i> Intmns. Additioaal mcimg 

pt^sejit invenliotK s.nd a poIymtcleuOds may, bisf ne£rd sio^t^, he liRked o^l^r roolcadcs 



wo 
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jij\tuiiK g^fuc vjl^ ant or i.5eri>, at i\ \t^fie^^n. 

m-n^ vX ^^u, r^s ^-i^^-^^, x^k] t7<> ^:t, :o ^^^f, ^^f 

^^m, s-,, ^^9-^":, *^87 -"^f^ NK\c-i^K^^O- iU->'714 1 7^> R?^, 

Id s::^. !^;'ie)-«^s:^, d'-^. ^'^^ ^-i^fs, ^o>^nt, ^-t^i^ ^ii^> ^^.f 

1^7 i/^i \(^. 3o;.M^ i.Hk j3„s n„ j3> ^n: 

u\l^SI- S-ffe. -^s't.^^^f '^^J --i^^ N^;' ^((=.'1*-- \\ ^55;, s^JJi 
70',, 7^^ii-^7t 7"""? i^^7 '^:^,KZ4 '^"S, ^^'P. ^^US, ^9 W 

IS a:^J ^'1--, ajvl dcgojvejttto x.^i^ ^sits s ix'iivnuv ^\jtide "tqi^i^co j-.i tbit^i sit 

4u> uit^ KSFQ an N<v t lu n^-ui j.^-r\ r^'Ht\ ^tr m\ ^o?^ 

1\\ l-: M^^ .mJ lfJ4 47(1 <;-:4, ^^n. NJK ^H. ^ v\ -it^. 

^f) ' :H?, '^^n M^^,. y^S T74, T"-?. T)^<-\ SP. ^■:4 '^y^, ^J^iS<}^82, 

f^'t, 'H)! \i\b, '^t* QAKa^^^ It KH^k.-^n |xok?K\} 

h !:4lieE ivL^fod JE^jK^duKita, j^nx^v^^nt nvct^tKHH ^wvjde^ 

\ki^ m iNsv 1-3 p-^-j 7\ ^u', ^07- "u:, ^rv.^ i:sj, 3X\ ^k'- 

25 ns, ^a(> 37% .^S: ^5:<'? sjkI ^S4-47^ ^24, *^^e, 5^1, ^-^5 ^^-2 ^n-\S7?, 

f ^t,i_vj3^oi^f . /^is^ni5, ' 7^i^. 5^23 ^.4, m ss2, ^^^4. 

'HiK ^-^^K. ^>1o-^ t^^ -ii^ M.vj i>4- fir 6-.>.*m,-iV Umsc vCT-|(?u*uif -^^ k^i^t 

.r^qisence ^ii^ntm, pt'etei iHv Jit lea-st 75'^t>. 'J^*^ «^i?^<s 
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'.m tK fopri-iprntef', Mjtistt^d to idtcrrme cone *vt!>:5]r^ iJei^tm '■H<CK*e<.-^ 

iddin^"^ K A^^i^u- I'^s j.ui' i>'^ IT ^estscns iin^^fcT^h'v it I, I t^Uv t^c innsiiTog-v- Hit H dt the 
c'-^mc *o lit ^■^►lyi^ep^ide t.l^(,'d■^d i ^ dp u>..v,u' de jC^VKikt, 4V< ft v,al'\ ^t^t hi-nh 

15 kjss J\i4it UK i^. "0, 40. W\ 150, ^^0, 4fKK 5^K^ sir Uml or mmt 

^itiTTOetl\4?<' fOR^h> thciv betx^->.va U v^dl Ix^ K.iJib. luvicsi-lAod that ".tnt-m^rdutte 

IS, ^). t-fc, 2h 22. 2\ «v ^^u- . Hi 5\ m iw" m, m, 

29 , Lu\ t5L l>J,*^iV , «>ckdiisj^ mie^T^ thr^^tj^h :l\> SfK), tJX^^Kan'il 5tie 
lite.. 

25 v.-c--quejKe rt^eicuf H><b5 ida^iatsai^ ttdmiqiies srv v^eU linmn m the rf siioleculsif 
jjok'ig', For puiposes of iJltisaatiDn, jsait^ble mck^m^s^ly 5>tiingcj>t cusjjjtjos'js ft« 

MKlmk pm^^^ln.-^g m sofetion el S X SSr. 0 f^I^S, J 0 mM FhlA (pH S.0>. 
b'bndu'utg ?t''^'-f^OX^ 5 X S-St', s^v<;iTOglit, (oUiiwt>J b^' wa^Uutj; t'^%fOc .^t tiN^^C ff-r 
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d( ks^t itK^yt ')V^«, ajiJ raoic prefer jbE> .?:t Iciic-t .^^^b <nt or thst flu ix4>r''"f^i-.dc 
lit!.' |x>t)£;yo\x>euk.- itii.' I'H'c^^isjt sns^intKfts. Ij-k.^vsi^'M^ tHts-ei 

siiuh'i^fe oltnsui^ Lit^.^! udiL't codtng ^€gTs.etkl^f, diki the hk^, dU^h t}f^i thane over^B 

o\a;Yi|ik, dhistr.^ttvc |-^vl>mioleijtuk ^.^JtUiJUts \^:.*h ktat lct!;|,?biS 4ji5\iKjkJ IiKU'<0 ^sbout 
"tXiO. KiW, aKut :!aKX\ aU^ut 1.0<!<K ^$l]<>ut m ah^^t dlvuf jbcatt 50 
h.tst' ^i^ss-N je^^jH^th and tlje hk(r fir*uivd,T\g fil3 tn'c'^n^^^luitE; k*ij?tb-<> i^nr oo^^^-mpl^^t^l 

15 Whco ^tv-^-i ^Js*b"iut3vi *td<. -^e^Ltiive-i tv^,-^ .-itqu lyit.'^^ _uv ^ud ta tx*- 

fiif r I x'' a nUi. n L -i-im *>^1i. rH If ^|cs\^rd^d htltH'^ < <r3j['^^ i^i'**! hct^vto ts^n 
vqi.i4?nY.os It t\nei-i3 J j:\*bmKd K ^-iinii^tiit n|.* tJ-K M^^«^ u'-i.e-s j t x uip *^<i I'i 
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UNU^ib -^0 to ah at ^ f xft. ^bh 'i^t ifcouf ^■.^ ' i whicfa a sw,^iKri?.c c a> be Jipmd 
"loc^L. ot in luisuTv c^n.n^t. ir ^x-^t irs Mat^^c^ io detect hei t ni i\ Vfion, h i^^. 

25 or hv tsm&ctem. 

^Hruj* ^^^^wi^ ivt-nu^ ^S;!!^ s^4^l^^■^L^r sru Isnt^, 4r BI ^'^l ^ivl *k ^sr 0 
auxi Alhthu O'^'^H ' fio/ 21- t^M ttO R^|>eLtrveU BL\^1 .4ndlV 
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Rl ASi IN p^^^>lfc^v .o..«IaMe Jhjviu^h tIk; ^^tUjCfual i.\^nk'^ B?4-4^.\h?j>tloe\' 

Ts^tomKUsoiK til one ^Hyv^^^ujve i^uns^UiJS'^t- -^loev^ CAa be o,il-:i5L^iue4 

fi^jcleotkk .'^cqn^JKess, j.>i5ran^er.i£j:~s 'vl (KWiird ^^ore for |xu? qI matohmg fe^n<.-k5i3^<i.- 
S ;.i)wsy^ ih ,wi'l N ipnsk^ >a>rc^ for .^li.^i^iaiciun^c iv-;iJ;>L-;, Ah^»a>'ii - Of rx?m'>io^$ of 
ilic word ki[}i in <:m;h dirtrcsios^ luslfi^d wkxn: Oi« OMrfuksdve al^pimcR? ACf>r<:' Mh ofV 

Of the esid ofeulie? sequence i.*. re^^ttei Ttic BL AST iilgorkkra ps^araetcx?; W, 1' asnd X 
10 ictx^mifto -sh^? rsjiNJUMts ai'd spci>;:§ iht ah^'tsmcsH E!u Bt ASIT^ (for 
msclsxjiidc sequences) usc^; as d«:'fa5^hs ii ^-wrdtengtl^ (\V> of 1 ] , jaxcl e.x|Kx:tsftott (lij of 
10, anil the BLOS!iM(u> scoring mamx fsce Hcmkoffajid H^?fi£kofT(l9S<rj /'f<>t: Nafl 
Ac<kt 5cL (SSA S9; 1091 5.* sjlsgamt'^u^. «B) Of SO, ?sNpecfeik\n ( E} of 1 0. M-1 t snd 
13 compsiison of both s-irati-d.^. 

co^ufiaFU^g hAO optkttiiHy 'olipjetl x<%|tii?nttes over n window wf compari^-OB t>f at les^st 20 
po&itioiis, wh^jyki 5h« posii«5i itt ihe polvTiLKikinido sei|i.senc.e ifs tfee; aw^ptiison 
\vir54-|o\v rasy ccoipme .^dditioj^s o? delt^-tioiis g^>x> of 20 f>£sx>t;«t or iKualty 5 
to 15 pes-L^^nt^ i>r 10 ^> 12 pcrcssBii, as coBipared to the reference s«q«en«;s-s i\-^=hki5 does 

20 not ci^j^iprij^e Siiiliikxat^ Of d«;letioa^) for op^smal fiUg«m«nl of ^?i-o &cq«criC<;s. Tb« 
pcjreMsge Is cdculated by detersmm.ftg i\m nmni^T of postUos^is at vvliich tise: ideiHical 
nudck acid b^sos occvin lK>th ^qii^jnc^s to yi«^d five numb>i^f of matched [xs>skif5ns, 
divkllsig the mjtabet of r^iatolt^i positioas by the lotal niu^ib^r of podtkjjis m the 
refa-etvce seq^ieivce , the wimlow si^e.) md muJuplyiug the n;?.ults by I C^O to yi«W 

25 percsiitafe of seqitenoe ids-mst^f, 

It wlK Ix' appt<?ciak'i^ h\ tb'.xe of" I'sdinary skii hi t\\Q art thm, as a rcsilf 
■t^f thss liftgenefviftv of ^hK'.ge-TK'^k' Uid-s, axx; mmyy ?iuiiei">tidc st'^p^irjceA that etkwx?-c 

boniok-vgy Jo tli^ nticteoti-tii; scqiiciiiCC of ^m* rj^ittve get^, Noodt^dox?, potynuc.k.otide& 
30 that vmy du^s S'o dsffc?ej[>t:.es m codoji tssa^e aro specitkalK' coiuen^plated by tiw pr«§eot 
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pnAukij ^emn sre vvii^ir^ the "^ope i>f tie present m\a-itoo .llJoks aj-c eijdoi*emit--- 

^ huve ;hi ^tetei !>?tuvtue i^- fux^iium Allele? ?-t>a\ bt: gdtn^stiui us^ng ttam^feiTd 

appr-"\>"'^. such 65te ypccific iuuUjitJ'^e^ts, sjUfliriyfJ t>r Jho pitrpdj^uofj if 

10 approach, sj^tscsftc .mocUficatkxas m -a polypepUrJc sequence can be made lhf-o^3j>h 

proMdcs. a s^.Taightton'i^d afj>toavh to pjqjiHf arid tt^T -ccfsieac; kiv t\amp]^, 

^?xx<T|x^r^tw^ or more f^i the r-n^e^Cing von^^idtriitaoi^s^ b> sTstivd^icmg ^nj,e mvt: 

5 5 S te-^f^c 3 mrjgKne d e mv^ot i-r mirti,rli thnxigb 

is^^e al' specific. o]igont.5ckc!-tid€ ssrqu^j^ice^ vvhkh eix^ode lIk- DNA .i£.<qu&t>cfc of t}.^ 

pt'uuer '-i'^umcc Osf ssirtlciesj^ sl<Ji; .^nd ^e^^ue■m-^^ c«>tnp1?-X3t\ la &'T^i -iif-de disp^ex on 
both siiks of the dek'tjoc jassctsoi:^ t>:sug irwerst^i Mutatiot^s rrsay be israploy-sd in a 
20 selirettxi polj'Bucleot.^d^' so<|i5en€e to smpsiTive, .iher. decrease-, mej4itV, or Qtbm^'is^; 

■coKipossllou, stsbtiEty, <>rprini^ry ,s«c^ij«?Roe: of the mcodaf poNpcpride. 

fa cemtn emHi:5'iJimeT5i;r of the p^oerst iavcntsoni, iIfj inventors 

25 ivK>fc ^<>pf;'vti<;?i of tlK^ «s-icode<J |5c>lyj;M;^.>Lkie, ?;y.ch '.is the imraunogenicity of a 
f>».)1ypt.p-i<Jc \'fiiOcinc;. llie 5«.'€hai<|ae.<; of ^ite^spcciOc n^xuageije.y;;; ssft* ^vcSMloowi the 
;vit, siBd art wsdely yscd tci crciUc vartajus of l>i->?h £.x>lypeptidt\^ ?md pcslpiyckn-.)tk1es For 
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oads<?tliss or ^ kt k^iiis m ^eplopd^ wift MK>y4 5 to ai)oni JCi resMiMs on boJfe sife 

:i'^utagcnc:>3ji. tivThm-c^ucs ^v^ve t?ftc'i cn^flu^cd a sector msst e\io>;b n"^ huth n 'oiv-i^c 
5 ^irtmyii^4 and ds^ist^le -t'jmkd fi^^rei rv|:i30f^l ttvit'S^ r-vtui m ^^^c-^^nctnl mtag^Ji-es^s 

J -.vt^-vx^ pt'i't^l" 'Vr 1 J |=:v>tviclt^^* tic pmat^t Iv^iisn^ rcJ rT^^J;<^!^^^ ^tf^jiiea&^c 

The ptsLfsaratwn v.! ^vquc^cv ^dMhe DtkLt<.d popodc 

potentdHv useful -^iX'Ciev^ at\l i'^ r^fft "iK^it^t 10 N; ^i^^jiUfi^i a< ths;'r? .^j'c iihcr k^i 

25 obLi:^cJ >^or ^\amp£c. ^^-ecombmca^r ^.txto;^ tht dcs>rt-i peptsd*; -<^qu^sc^ 

Ri^v rB?3ttx1 i^Jtl* m^l^gi?tuc figcais, such ?s h>uir\?x^'aiT5lm t,j cbli^^n c-s^k.u^^C'? 

teachtfi^^ M'lsUlo, i-fij. ^^<^4, Sh'^J^ I*^'?^ P?\>K^r=^^''^lps^J ^'^^ Ktibv, l'^')-^- .^tx^ 



